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te, :o^7- K^j&^l^-£f£rtx^ox^5 
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30 ^ 31 y > 3i e ry7-»v'3>t tsm*itt-«'sw 
i-^rf -t* 5 =• =? — y > ^ ^ ^ > w ^ y 

hej?. ttb— *>mtomwtfe^<DfflMfc&B\&nx\<^ 

Z 0 Brownlee^fi, 7 ; / ^7^i/>^U 3 

^ Afflict 19 % «fm^vy h<DW)mmz$iVz>AGEm 

^t5^^fP^t6 J t)(7^LTa@^tlTV^6 (Scie 
nee, vol. 232, P1629 (1986) ) 0 Lj&*L#J&SP>, ±f£ 

[0 0 0 5] M^-^P f Sl-*5V^-C^V^=' — >V^^ h 

— 7s^<r>TiV K— ^SrV/Hf h— /V, 77"^ I 

<Z>#y at"— /H^tc-TS^^ LT7/UK-7«i 

(AR) ^^tv^o *^SBl3ll^J:9^Cfcjaiitt 

(D^m, mmzm<m j *-rz>^t&*abthx&y. *m 

50 [00 0 6] ^(Dm^m^kCD^t, *ftW&bte. ±12 
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[0007] ^njiicri]t5iriiot o 7y-/^fry' 
y s^SNjflKia, Tie^ (i) 

[0 0 0 8] 
lit 2 5] 



[0 0 0 9] [jot. x 1 ^. sxteozm~r 0 X 2 f3, 

S. OXIiNH^f fl Ytt, CR e R 7 (R 6 tts ^'0^. 
7 {i, Tk&JGftf^ C-Cz TATA'S, C 3 -C 7 v-y uTJV^r 

-To 

[OO10]RU CrCoT^^r^S, c 2 -C 10 TA^^ 
A-2£, C 2 -C 10 T/W^r^/l^S, d-CoT^^^f^S, C 2 -C 
,o7^^r= Aoj-^v'S. C-CoT/^^tS, C,-C 10 

(^C-C,o7/l'#^S, C 2 -C 10 T/l-<7-^/Vffi. C 2 -C 10 T 
C,-C 10 T/V=i ^>S, C 2 -C lo 7^'7^^t 
^■>I, 0,-0,07^^/^^1, Ci-C 10 ^/T^^/WT 
^SSU'yC l -C lo 7/^/U7^ygtt^f tit>Ml 

-v k -w,-z 

mmttmrni** mmw.*. y^y^T-. msjsc^g)* 
it^T^tiJ:^) xi*c 4 -c s ^^flg^its mm 
bm&ntc^v 3 m^xm^m^mt l 

1> C 3 -C 7 i/^o7/^-/^ C 6 -C 14 ^#j^S. C 4 -C 

12 ^^^#^Sx«c 4 -c 6 ^^^Sti, 3*ft 5 is 

C 3 -C 7 ^^n7^/VS 4 C 3 -C 7 yy P7/^^ 

(i7^^S, -yy cr/Vi'3r/i'S&U^>^ nr/p 
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/Urn dry^/l/^>S N n h])/^, #/l"<*:4 /US, 

7ai-^, -7*7^^, yy^/K ^m-/!^ y % W ]) 
/K tlv^Xtt^yy/U ^7x^;i/, -7-y^/K 7 

^^^/k y^yy/K ey ^/k&rj^^y 

/Wi, l^i^t* C-dT/Wdr/Vig, C 3 -C 7 yy o7M 

/%ny>^, - l^sxiiy/f^ ^ 7Sco+ 

/y/K 3-7h7/y^ 5-rh7/!)/K f7/ 
V i?Zsi??tZ'- 5— </K f7y*y yyy'ty- 5 — < 

[0 0 1 1 ] Vtt, O. S, SO. SO^teNR 8 (R 8 tt7k^f 

[0 0 12] Wfi v zKfi£&. ^-^ry ST/C-CtT/^/V 
£ (C J: 3 fty * XW& £ «fc V* 2 flfitf>d-C 

6 (7)^?n^«c 2 -CeO^^?p«^^7K^S^^i-o k R 

20 [ 0 0 1 3 ] - V-W- V-W- Z 
-W- V-W- z 

-v— w— v-z 

30 Xl$ 

-w-v-z 

[0 0 14] R^tFR 3 !*, ^ftiU, Tk^/MT-. d 
-Cy T A' * , C3-C7 y^nTWI, (I^C,-C 7 T 
/vdf-/^S&U J C 3 -CT>'^ o 7/^/uSli*^SfE^$ 

tLTv^Tt)a:t\ ) /t-L t7f^s, -o->>yu 
t-y^/u®. eM^=/H, try^^^s, y 

^/y/H, t°y^/uL ^r/y/^, -<>y^-^r-»f 
40 yy/n. -<>y^7 y y ^xti, -<>yv^^yy 
(l^y^^/uL -T-y^-^s, ^y^/vS. t°y-y 

t°py^s% t o 7/y ^s, y ^/y^ 
f^/i^ *;y/ua, -<yy^-^ihy y/i-s. 

-T^^tK^S, c,-c 7 t/u^/uS, c 5 -c 7 7;W3Jri/M 
l\> ) ^^L, R 2 XfiR 3 ^t°^y— ^®±©3&, 4{i 
50 ©K^o^V^TiboTti^o 
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{ooi si im, Tkm^xacr-^T/^^m^m: 

10 0 1 6] R 5 fS, TK^^^XW^/I^^^r^^^/^S: 

[0 0 1 7] ] $ti5 t°7 y'-/^^7 / U y >i 

[0018] it (I) T^^H5ft^t»fi 

[0 0 1 9] it (I) (C^oV^T^^nS^iS^^Urf* 
[0 0 2 0] RM^^T, 

[0021] Ci-c»oT/i'*^Si: LTii, ^tVK ^3- 

/y „ n-^n t°/y, f/K n-^^/K i-^T^/K s- 

r/^/K t-^7^/K l—^^/K 2-^>tVK 3— <>-^- 
/V, i-^V^/U-, neo-^V^/K t-^V^/P, l-^^r > 

y^/K 1,2,2-hyy 
^-/U-n-^o fcVK 3, 3-v>V TVy-n-y^/K 1-— 
/K 2— T^/K l-xf/U-i^-y^f/Wn-^ntVU, 
1-xf ;v-2, ^/Wn-^P t°/U, l-^^^/K 3-;*" 

iJ^/K 4-^^/^-3-n-^^/L-, 6-^^/1—2-11-^^^ 

/K 2-^n t°/y- 1-n ^t^/K 2,4,4-MJ^ ^/U-l-n- 

-<V7^/y, 1-/— /V. 2-y~ /K 2,6-^^^-/1^-4-11-^ 
7*7^ /K 3-3^ 2->^ ^/1^-3-n— <y^/K 3, 5, 5- 
hU^f/H-n-^y/i', 2-fy^, 4-7* 

y;u, 3, 7-y^f/H-n-t^ TVy&tta, 7-i/y 
n-^y^-/^^^ ( t*^ixSo L< ttC 4 -C 10 7^^/i- 
SirLT, n-y^/K i-v^/K s-t/^/K t-^/K 
2-^^^/U. S-^^^/K i-^y^/y, ne 

0- ^>7^/K t-^V^/K l-^3r'>/K 2-^3rWy, 3- 
^^ry/K n— <Vt°/K 1 r 1,2- h ^ 
y ^/V-n-Zfn L 6 /y, 1, 2, 2- h y y ^vu-n-^n t°/y, 3, 
3-^y ^/y-n-y^/K l-^^^/K 2-^7 (> fyV', 1-^ 
^/y-I, 2-iy/* fA*- n-rfv t°/U, l-xf/^2,2-y^f 
/U-n-^n tVl/, l-^^/K 3-^7^/K 4-^^/1^-3- 
n-^^^/U, 6-^^/P-2-n-^^"^/W, 2-7°p t°/I/-l-n- 
^^t^/K i-y = 
/y, 2-y=:/K 2,6-^^^/^-4-11— 7"^/^, 3-^^/1^- 
2, 2-yV ^-/1^-3-n—O^/l-, 3, ^/U-l-n— 
^fyyv, l-7^>/K 2-fv//l' v 4-7^>/K 3, l-i?* s 5-A' 

[0 0 2 2] C 2 -C 10 7^^^/Hi Ltli, 3i^^/K 

1- ^n-^/y, 2-7 p P'<-^, 1-^7" 
— /P, 2~^7^/K 3-^^~/K l-^ ^/l^-l-^n^^ 
/V, 1-^ ^/U-2-y*c<~/K 2-^^/^-2-^p^^/I^, 

1 -m ^ /U-2- , l-^y-T^/y, 2-^y"7 v ^/K 3- 
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s<l/7-z=-;\>, 4— 7" — /K 1, 2-^^ ^/l^-l-^n 
/K 1, 2-y>V 7VI-- 2-y' P n^~/y s i-m^-yp-i-^n^^ 
1 ^ /U-2- zfv<^-)V^ \-^=^- }V-\--fy-=-;V^ l- 

/yfc*:=./y, 2, 4-^ >^ >?3i-/y^ 2-^^r 
i?:x/y % 3-^-^ir^/U, 4-^- :3 ri?n/K 5-^^ri?^=-/U N 
2,4-^^1^-^31 — /y, l-^ ^/U-l-^^^^/U, 1-^7" 
7^- /y^ 1-^7^ — /K l-y^^/l'SO'l-Ttx/l.f?)? 
W£>*b5 a ^L<}ic 5 -c 10 7^-/HHt, l- 
10 -<>^r — 2-^>7^ /K 3-^y-r- — /y, 4-^vf- 
/K i, 2-i>'y ^/l^-l-y'n ^m/b, |, ^tV-l-zfv 

/U, l-^^/U-l-^^^/l^^ 1-^^/1^-2-^7^— /K 2-^ 
7^/1^-1-^7^^/^, l-i-7°n fc°/Ptr^/U v 2,4-^V^v? 
m 1-^^r-^xi/b, 2-^^rirx:/U, 3-^^rir^/L-. 
4-^.drir^/V. 5-^^r-t— /U, 2, 4-— v?oc^/u^ l- 
p< 7°/v-i — :yf- /K 1—^7"=/^. i-^-^t"—/^, 1 
-7 /uS-Uti-T^-fe— /P^^^tf b3xS 0 t ^-rH^>/K 
K3£XfiC,-CT /^/UTII^ $ HX ^Tt-t^o 
20 [0 0 2 3] C 2 -C 10 7'/l'^r^/^ir LTtt, ^7^^/W-. 
l-7°n t°^/i^, 2-^n fc°xi/K l-y^T^^/^-s 2-^7^ = 
/^ s 3-7"^^/y. 2-^yf-^^, 3-^V 

^--/U-, 1-^^ri/ — /b, 2-^^rv^/K 

/^. 4 — 5-^y-/U, l-^7°7^ 
^/^. l-^J-^T^— /K 1-/— ^SVl-fy- /p^^s^ 
tfe>tb. L< fiC 5 -C 10 7-/bdrxi/b^^ LT. 1— <>- 

7^-/1^. 2-^>'7^^ : -/^, 3-^y^7°^/b, 4-^> , 7 c '^/>^ 
l-^df£y~/K 2-^^y-/U 4 4— .^iy 

30 / -x/U^O'l-ryx/Uf-^flf e>ix^o 

[0 0 2 4] C-CoT/V^dr^y^^ LTfi, ^ h^ri/, 
n-^aTK^re/, i-^ujtfdriy, h^riy, 
i-7h^ry, s-y^hdrv-, t-^h^ri/. ^>7^/y^|-^ 
iy, ^^^/l-^^riy, — ^/y^-^ri/, ^-^7^/L-3i-dr 
> % y ^/y^^^^t/7"V/y^^ry-Cf-75^lf ibtL, 
L < (iC 4 -C 10 T/i-3^r->S«t IT, n-^h*">, i-^ h 

^/y^-^ri/. ^zf=f- fcUr* v'. ^-^w-/, y =./u 

[0 0 2 5] C 2 -C 10 T/l-^ — ^ySt Lttt, ^t" 
^/l^t^y, l-^D^S^i/y^-ar^, 2-^^ -<^/U^ 

iy, l-y'^— /y^-^r^, 2-^7 : -=-/y^ d r>', — /y 

t^r->, Myf^t^ry, 2--^>'7 : -^-/y^-^r 3- 
^yr^t^y, 4-^y^- /v^-^r-iy, 2,4-^v^iy 
zc-/y^-^i/ v 1-^^r-fe^/y^^f 2-^^r-fe^/y^^f 
i/, 3-^3rir— ;l^t^y, 4-^^ir^/y^-^r 5—^r 
ir^/y^-^-y, 2, 4-^^r-^^^^/y^-^r ^7" — 
50 /y^-^r->, l-t^f^Wy, i-y /y^-^ri/^tJ 5 
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1- ^-fc^^J^i^jWtfkix, L < tiC s -C 10 TA 
^A^^r^St LT, l-^O- 7^ A- 2-^<>^ 

2- ^=*-fe=A'3*-df-*>, 3-^t-/^v', 

l-^y^ — A^^V^ l-^y ^—A;^ i/, |-y 

^ ~ a *s2k w -v"'± i/m-frmf o ti s o ^ % 

r tK^SX tiC , -C 7 T /l- * A ffi T- d & $ *LT ^ T t> 

[0 0 2 6] C.-CoT^^r^f tit LTfi. y ^A^- 
^3-/\s^-y>r > n-r/n t°A^-;*\ i-^n tVu^xt", n- 
^A-^sJ*, i-v^A^;*-, s-^A^ah, t-:/^A^- 
2t\ ^>^A^;*\ -.^r^ft, ^^As^it* Or? 

^3ri/A^;*\ ^^A^*K it9 s f'fl' t f'it^ J—As^ 

[0 0 2 7] C-Co^yT/^^ 5 / Sir LTii, y 

/>7 5 y „ t-y^r^y, ^w^y, ^wi^ 

yxu^^A-T s.;m&m?bfr. l< iic 5 ~c 10 ^ 

5: yJEt lt 4 -^v^AT^y, 
r ^ s > ^7'f , ^7 5: y . ^j-y f^r ^y, / ^ 
y^t;f^7-;y^^^ff>fi5 0 ^-t^x^tK^isx 

[0 0 2 8] yC,-C,o7;U^f ^7 ^ LT, 

at ^ y , s^^A-rsy, y-n-yow^y, 

v?- i -rfv fc°AT ? y , *J- n -^^ry^7 5 y , N- 
y ^A-N-n — ^V^AT 5: y , N-y ^A-N-n — ^3r~> 

;u7 ^ y , N-y =?-a- n- n -^/f/v7 ^ y . N-y ^a- 

N-n-t^f^^y, N-yf ;WN-n-y-/U7? 

l < tiN-y ^a- N-n — ^yf-^7 s: y , N-y ^a- 

N-n — 3f *>AT 5 y , N-y ^A-N- n — ZT^AT 5 
y, N-yf/M-n-t^W^y, N-y^A-N-n- 

y -at^ y , &t/N-y ^-A-N-n -f'y/^7 ^y^a? 

&£*lt^t^ J:v\, 
[0 0 2 9] z {c^ot^r. . 

[0 0 3 0] Ca-CjoV'^ D7/^/Hi LTfi. y^o 
fcVK 1-y ^A^ a ^°nr f/K 2-y ^Av^ n ^ 
d tVV, 4-y *$-As*/9 nr^Sf-WK v^nr/^A, >^ 

zJ-^^A, y^oy=/K y^nf'y/K tf"->^ n 

(2. 2. l] — :7°^/K tTV^n [3. l. l] ^:t° 
^A x t'e/^n [2. 2. 2] xi^^A, 1— 
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^A&t*2-T^V^A^S^l7*<b*U #*L<»*, 

c 6 -c 10 y;D7^SHT, y^n^y/K tr-> 

y^ C2. 2. 1) ^y^A, t^>y a [3. 1. 1] 
^zffAs, [2. 2. 2) sJ-^A-, 1-7^ 

^^A&U^-T^^A^W t>ixSo V^ftl 
t>, frff-5^J£*f*K7>il&3£ (^5g^2£{i7K^^T-, C-c 
7 TAdr/U2£, C 3 -C 7 y^n7^dp^S, C 3 -C 7 '>^nrT 

? n7/^^^Sl«Sl:J: >9^^^ixT^Tt>i 

7^ys, yf^7?ys, yyw^ys, r 

ir h7^ Kffi, y^y^/U7^;U7? K3£, *A-sJ?^5^ 
*y>t^fv'S, 7i=/K t7f^ ^m^i 

-f-y^A^^ y=7^/v x ^-zil-/u > ^f^^yy/i/, t° 

f/U7 5 y^co4 3 7)^^5i@^T*g^$ixTV^T^i 
) . 1-f b7/y^, 3-Th7/y/K 5--T- 

[0 0 3 1 ] C 3 -C 7 iyy c LT, a 

^drir^A (l^i/^ n^^r-fe- LTfi. 1— >^ a — 
^rir— A, 2-->y n^3r-ferr/K 3- ^> ^ u ^*r± 
30 ^t-f^>n-5 fl ) s i/^P^>^yx^i/l, 4 2-h'v-^u 

C 2 . 2 . I ] ^^7" ^/U&t^ 2 , 5 - t^> y u [ 2 . 
2. 1) ^^^v?ai^/^^^ff bfrZ> 0 V^ixt, ^ 

*^S, C 3 -C 7 y^n7M/H, CrC 7 yyn7y^^ 

mr^/^m. yyo7/u^s^y^o7 

o^vj^T-, hy7;^oyf/H > ^hnl, r^y 
s, ^w^ys, yyw^;ys, r-thr^K 
40 S, y^y^/u*^;w7^ KS. ^/^'^y/i'I, c 1 -c 

3 7*A^^->^7A7K^AS, -hli/l'S, 

^7 7^/^, 7^y^ri/S. ^O^A^-^r-> 
S> 7i^/K 77^/K ^ai — /V, 

^<>i?AJi, C,-C T TA-3f A-ffi % C 3 -C 7 ->yn 

TA^rAS, Ct-CaT/V^^rVS, C a -C 3 7^^/Pft 

yS<7)4 3 /^^ i oS7^5©^T*®^$i^rv^T^ «fcv\ ) , 

so i-fh7/y/K 3-7h7/y/K 5-7F7yy 
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V- 5-^ Ay^^^m ) ^Lt^Tict^o 

[0 0 3 2] Ce-Cf-MHT, :7oi~/K 
A (it7f^Htlt «-^7tVK /3-^7tvU 

^WbixS 0 ) . ><7t^a (^yr^Ht 
fi, 1-- f 7-7^ A, 2-4 >f^/K 3-*< 7t^a, 
Vr^/K 5->f 77^A\ 6-^ yf-^, 7-4 >J T =-A' 
tfmfhth&o ) . 4>y~'l- {%%4 >V^^t LTfi 
1-^7^/1^ 2--Y7yxiA. 4-^7y=/K 5— 
^/v^^if ^>4xSo ) . X127A;3-i^a (my^ytu 

^/I't Ltii, 1-7^^^^^, 2-7Ayj-U:=./U, 3-7 
A^U^K 4-7AxJ-l^A, g-^ATj-l^Ari^tf 

T> ^3i=i/K 1-7 7- A* 77*- A £ LT IS, a—f 

77VK &—1"7?-;Vitm-fbflZ> 0 ) , Xtt^V^-U 
=A (0(7^1/=^^ LTIi, l-7A^7xwK 2-7 
ylx^u-/u- v 4-7A^U:^VK 9-7 A 

A-=*A& % C 3 -C 7 y^P7;^/H, C 3 -C 7 ->^ o7/U7" 
— A&. (S^TA^Ag. i/^r/^/H^^D 

t h7? KS. ^^yx/u?^^^^ KS> tja-tK^v' 

AS. C 1 -C 3 T/L'3drv'^7yU^^/>S, xhJi/HS, yj 
/W<^^;Ug, 7A7 7^^A££ S 7xy*->S, ^<7 
TVl^^rT-^ 7^=A % 1-7*?- As ^ 7 7=wK fx- 

a, ^ ^ y y y /k t° y > t 5 a (M7^~ 

A, 7"7 7VK 77= A, T^^A, t° 

y'^&t^O^H:, v>i*^t>. d-C^A^AS, C 
3 -C 7 ^^p7/^/^ C,-C 3 7Azi3f ->g x C,-C 3 TA 
3rA7^Sv TK^S, ^ny7j£^\ -hDl^^ 
f AT S / SO'f 1 ^>e > ^5f@*T-^^tbTt^Tt> X 
v\> ) , 1-f h77'y/K 3-rh7/!i/K 5-7 

h77'y/K f7'/U'>V^t>-5-^yK 

— 5— f A^7*7U£^-r o ) ^tlt^Tt) 

[0033] c 4 -Ci Z mmm^mi*&*K 7 y a m^v 

A£ LTfS, 2-7JJ/K 3-7D;^^|ff,ix6o ) , f 
x^/u (|^x^/ui: LTtt, 2-t^^-a, 3-7^-A 
&m?hfrZ> 0 ) . t'nyyu (^fc°^ y A£ £ LTfcfc, 
l-t°py/K 2-fni;;K 3-fpy/^WbH 

5c ) „ w/y/t' (rmt/^^ Ltii, 2-ar 
*u-yyA. /v, 5-^-^7* y Art^f^ 

tb5o ) . f7/y/V »7/y/^LTIt 2-^-T 

yy/K 4-^7/y/K 5-f7/y^^ifbti 
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ra-^u-yy/np^f hfr&o ) , -ry^ryy/u 
y^Tv'Vsi-kLxn. 3-^yf7-/y/K wyfr 
/y/K 5-^y^7/y;Wtf^ns 0 ) , 77f= 
/i- (i77f^Htn 3-7v^f^^m-fhn 
3o ) . f7/y^ (a^7'/^t Lx»i. i-t°7y 
yA, 3-t°7/y/K 4-t°7y*y /M s ^tf ^>tt5 0 ) . 
^yt°7/y^ (^^yt°7 7'y/ui:LTii, 3-^- 
y t°7 y— a-i— r a, 3-3*-=* y t°7 y— a-2->t a, 

3-^-^r y t°7 y— A-3->f A% 3-^^r V L°7 7'— A-4-Y 
10 A, t , 7 7 i - A-3--1* Ari^tf htl&o ) > 

syyyA a^^yy/^Lttt, i— r ^/y 

yu. 2-y ^/y/K 4-^r ^ ^y y 

So ) , **y>f5^/y^ (^y^^/y^i 

LTfi, y-T ^ jf*S—A^l-4 a, 2-^-^y^-^ 

^^-/wWy^itftjIiS, ) > hy7/y;p 
h y 7/ y /v£ uxfi, i, 2,3- h y77-/i-K/K 

1, 2, 3- h y T / — As-2-4 /K 1,2,3- h y 7 V—jV-a-4 
/V, 1, 2,4- h y T7*— /P-l-^/V. 1,2, 4- MJT:/— A- 
3->TA. 1,2,4- h y 7/" A-4-^ A7J^tf 
20 5 0 ) , Fy7/n-/b (^hy7y*n^i:LTH 
1 , 2, 4 (2H, 4H)-MJ7 ✓ — A-3-* V-2-^ A„ 1 , 2, 4 (2H, 
4H)- h y T7*— A-3-^->-4— f A, 1, 2, 4 (2H, 4H) - h y 
77*- A-3-^->-5->T A, 1,2,4(1H, 2H)- h y 7 7*^ A- 
3-^-^-WA, 1,2,4(111,210- h y7 7"/H-ty-2- 
4 A, 1, 2,4(1H,2H)- h y7/-/H-ty-5-^/^^ 

ir^HSo ) , ^hyyyA ^rhy/y/^Lt 
ta, i-f h7/y/K 2-fh7/y/K h 7 y y a 

^^{ft>tbS 0 ) . t°7=A (I^t°7=Ai: UTIi, 2- 
t°7=A, 3-t°7=A, 4-t 0 7=A^^tt*e>ttSc ) . 

30 t° y a (m t° y a t Lxti, 2- t B y a, 3- 1° y 
a, 4-t°y ^A*s^tre>ixs 0 ) . t°y k^/p (g^t°y 
Ltii, 2-t°y Ky-i-^/K 2-t°y Ky-3-r 
a % 2-t°y F'y-W/K 2-t°y Ky-s-^^, 2- try k 

7-6--f/l^. 4-t°y h'y-l-^/U, 4-t°y K>-2--<A, 4 

-b°y K>-3->r A^s^tf btiz> 0 ) , try^=A (gie 
ey^/u^tTtt, 3-t°yy^^/i^ v 4-t o y^ 
A^we>H5o ) , t^^/x/i/ (g^y^yy^ 

Air LTtt, 3 (2H) - 1° y y is J 1/-2-4 A, 3(2H)-fc°y 
^•77y-4y/K 3(2H)-t°y yv-V 7-5— < A, 3(2H)- 
40 t°y^yyy-€-y;K 4(lH)-t°y y-7V7-l-^ A, 4 

dH)-t°y y^v >-3— r a % 4(iH)-t°y ^>v 7-5-^ 

A, 4(lH)-t°y ^y/ 7-6--T A^S^t7*e>ix5o ) . t" 

y ? a (i^t°y ^>*^i ixii, 2- try ^= 

A, 4-fy^^K 5-t°y ^T^xxA^^tf hth 

So ) s t°y -;yy^ ait'y^i/y^tim 
2(iH)-t°y v7/y-KyK 2(iH)-t°y 7yyy-4-^ 

A, 2(lH)-t°y 5: v^y 7-5-^A, 2(lH)-t°y ^7^7 7- 
6— r/K 4 (3H) - fc° y v^y 1/-2-4 A „ 4 (3H) - 1° y ^ 7 s 
yy-3-^/K 4(3H)-t°y ^y'yy-5-y/K 4(3H)-t°y 
50 5 7^7 7-6— < A, 4(lH)-fc°y ^ TV 7-1-^T A, 4(1H)- 
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fc°y vyV>-2-f;K 4(lH)-t°y ^ vV y-5-y /K 4 
(iH)-t°y ^ >?y y-6-^A^W btlSo ) , fc*7^=- 
A- (!£t 0 y y ^/u<b LTMu 2-fc 0 -7v^K 2(lH)-t: 0 7 

-5~y/K 2(lH)-t°7 (sutfm? hn& a ) , h 

DTiy^/u {=% h y r-y-A^ trti, 1,2,3-MJrv? 

>--4-y/K l,2,3-f!)7yy-5-^/K 
>-3— f^K l.^'l-hUT^y-S-f/K 
>-6— TA^W^frSo ) s f^^/i/ (irh7 

v^/l^ LTfi, 1,2,3,4-7" N 7^ >-5--<A^ 1,2,4,5 

-r- h7y>-3- r/U7JS^t-t*!bn-5o ) . >f y K y a- (t& 
^vFy^Htll W>KU;K 3- 

<4 is w /k 4— < y k y /k 5->r y k y a*, 6— r y k y 
/k 7-^> Ky/^^if b^x^ 0 ) , ^y yA- m*; 
V/^t LTtt. 2~^y yA-. 3-^r/ y/K 4-^y yA% 
6-3r/y/K 7-=*yyA^ 

tf^ix^o ) , */u^;l< m^/v-^tVTte, 2- 
^r/oy-K/K 2^/oy-3-^/K 2-^/ny-4- 
-f/K 2-^ryny-5-^yK 2-^r/oy-6-^;K 2-^7 
2-^r;ny-8-^^, 4-^/py-l-^f 

>-5-y/K 4-^y n v-6-y /K 4-^f/oy-7-^;K 4 

yy'77-/K 4-^vy*7 7^K 5-^y/7 7^K 

6— < y/77=/K 7--< y y* 7 7 — A*tf S 3* If h tl 

/V, 5— <> /K 6— <y;/7^ — A% 7-^<>y ^ 

oc-/u/^^(f ^>tb5 0 ) . -ry^r/y^ (i^y^yy 
A-<t LTte, Kyjpyy/K 3-^y^fyy/K i--f y 
y^, 5-^ y^ey y/K 6-y y^y y /k 7->f y^r 
yy/K 8— r y^ey y /Wff>H5„ ) , yy^yn 

—A- (s^y^yn-/^LTi^ Hy^f/ny-2- 

a^ x iyy^yny-3-^/K Ky^yny-4-^ 
/K lyy^yay-sy/K i--f y^yny-ey/K 
i-^y^yny-?-^^, l-^y^fyny-8-y/K 3-4 
y^yn>-2-^/u x y^y n >-4--r a-, 3yy^ 

/oy-5-/f;K 3yy^yny-6y;K 3-^7^/0 
>-7~y/K 3--<y^y n ^ix^> 0 ) . 

-<yy>-y-y y a- (^y/^t/*y^t LTti, 2--< 
yy^t^y/K 4-^y/^t 4 /y^ 5-^y/^t/ 
y/K 6-^yy^rty*y/K 7— <yy^ihy y /i^w 
£>hs 0 ) > ^ymyy^ (tt^/f-r/y^t 

LThfc. 2-<y/f7yy/K 4-<y/f7y'y/K 5- 
-<yyf7y*y/K 6-<y/f7/y^ 7-^<yy*^T 
/y^Wb*i5« ) , ^y/f7/y^ Hyy't° 
7'/y^Htii l-^y/t^/y/K 2-^yyt o 7 
yy/K 3-^y/t°7yy/K ^y/t-^/y/K s- 
^y/t^yy/K 6-^yy^7/y/K 7— <yyt°7 
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y y/ujjs^j-r ^HSo ) . ^yy^5^/y/u (S£-<y 
/>f^yy/pi:itii l-^y/yi ^yy/K 2-^ 
yy^f^yyy/K 4-<y/y ?^/y/K 5-^yyy 
^ 4f-s»/i<frmf bti&a ) . ^y'/hyr/y^ m 
^<yy hyr/y/^Ltii, i^/hyr/y^ 
4-^o-y h yryy/K 5— <>y h y ryy a^w 
*x£ 0 ) , -<yyt'7^ (^yyt°7^ytLT 
li, 2— <yyt°7 = /K 3-^yyt°7^/y, 
7— 5-^yyt*7=/K 6-^yy't 0 7^K 7-^0 
10 yt°7-/i-, s-^ye^-A^^f ^ti5 0 ) . -fy 

Kyi/rwu (f^>Kyy-/U^LT(J, \-4>Y x ) : J 
n/K 2-y y Ky -y^/K 3— f ypy y^/K 5--Y V K 
y /k 6--r y k y y — /k 7— < y k y s^/k b-4 
i/Ky^=^w?»ii5. ) , y°y~A> (i^yy-A- 
£ Ltii, 2-7"y^K 6-yy^/u x 7-7* y^K 8-y° 

Itli, l-7^7y=/K 5-7^7y=/K 6-y^ 
7iy— /v^^tf f>tb-5 0 ) , t*V7^7^ (s^^ 

^77^7^/^ Ltii, i-^y7^7y*y-2->f 
20 7K i-^y7^7^y-4y/K i-t^y7^7yy- 
i-t^y7;?7^y-6-^/K i-t^y7y7 

^y-7--</U, l-^-^r y 7 ^ 7> ? y-8--<A'25S^{f bix 

3-t7f yy'^/K 4-t7f yi/^ 

A-^^JTbtt-Sp ) > ^y^y-A- (i^^y^-^y^ 

dry^r-y-y n/^d^tf btiZo ) . ^tyy^ (s^^ 
tyy-^ium 2-^7-yy^^, 4-#tyy^ 
/i-, w/y^, 6-^rtyy^/K 7-^tyy- 
30 /v, 8-^-tyy-^#tff)^ 0 ) , yyyy-/u 
(^yyyy^Htit 3-yyyy^/K 4-yyy 
y-yu, 5-yy/y^/K 6-yyyy-/K 7-y>y y 
— /p, 8-yyy y^/M^tfoti6o ) . ^yy'-yt^r 
-^-/u (^yyy't^rt^/y^ itii, 1,4-^yy^y 

y-2-"fA% l,4-^yy-Wty-5-^/K 1,4- 

7yu^/u ait^yt7yy^u>Ltn 1,4-^-=^ 
yt7^ i^y-2-^f^, i,4-^yt7^ 
M-^yt7^ yy-6-^f /v^s^if otbS 0 ) , 2,3- 

40 -yt Ko^y/7 7^ (5l2,3-yt KP^y/7 7^ 
A*i: Lttt, 2,3-v^fc Kn-4-^yy 7 7^/K 2,3-^y 
t Kn-5-^<yy77^, 2,3-yt Kn-6- ^<y/7 
7=A-, 2, 3-yt Kn-7-^yy7 7^^ s fit* ^tL 
£0 ) s ^yyf7^ (^yyf7^/^LT 

ti, i,4-^yyf7-yy-2-yi/K i,4-^yyf7^y- 
3-y/p, i,4-^yyf7i/y-4y^ 1 u-^yyf7 
iyy-5-y/i-, i,4^yyf7^y-6-f/K 1,4-^yy 
v /u. 1 , 4— < y y yy-8-r A-a^if ^ 
ti5 a ) . y-^y^y^/u (^yryy-^iitTii, 2- 
50 y 4-y°7 y -y^/u, 6-7V y -y^/v, 7-y 0 
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v?-/i^^(f bfrZ> 0 ) „ t°7/o [1,5-a] fU 
5 i/^/U (s|t°r/a [1,5-a] t° y ^ t LT 

t°r/P [1,5-a] fc° y ? v^-2— f /k f^y'p 
[ 1 , 5-a] fc° y ^ /K t°y y D [1, 5-a] t° y 

5 /K y' n [1,5-a] t° y ? v>>-6-^ 

/K t a 7'/P [1,5-a] t°y ^ v?>-7--T/^S^^b*X 

& 0 ) . [s, i-c] [1,2,4] hyr^ (l£ 

t 4 7/P [5, 1-c] [1,2,4] h!J7y-/^Lttt, t° 
[5, 1-c] [1,2,4] hU7y>-3->f/K 

c [5, i-c] [1,2,4] hyryy^/K t^y'D 

[5, 1-c] [1,2,4] hU7*>'>-7-r/K t7/n [5,1 

- C ] [1,2,4] b yr^v-8— f/w-^if b*LSc ) > ^ 
7/p [3,2-b] hvryv/^ (ttfr/o [3,2-b] h 

!)7y^/^LTIl f7/n [3,2-b] M)7/"/w 

2- ^/K f7/n [3,2-b] h!J7/-/U-5-^/K y^T 
/n [3,2-b] h^Z-^-G-^^^ifbilSo ) . 

-o-y^y [2,3-b] trys^ [2,3 

-b] t°y^/V^LTfi, ^V/b°7/ [2,3-b] t°yy 
>--2->f/K ^y/t°7/ [2,3-b] t°y v?V-3--</K 

^y/t^y [2,3-b] t°y -^v-w/k ^y/t^y 
[2,3-b] ey^-s-f/K -<>y*t 0 ^y [2,3-b] t° 
y^y-e-^/K ^y/t°77 [2,3-b] fc-yi^-7-^ 
/k ^>/t°7y [2,3-b] t°y </k -<>y^fc o 

^y [2,3-b] fc*y v?V-9—</^2^tf ibiT,5o ) . 5H- 

-<y/t°7y [2,3-b] try v^/^ (&^y/t°7y 

[2,3-b] t°y K^tLTfi. 5H--<>y'fc: 0 7/ [2,3- 

b] t°yyy-5-ty-2-yi/K 5H-^y/f7y [2,3- 
b] t°y ^y-5-^-^-3— T/U, 5H-^y/t'7y [2,3- 
b] try yy-s-^y-W/K 5H--<>y't 0 ^/ [2,3- 
b] t'liyy-o-ty-e-f/K t Ltli, 5H— <yy , t°7 
y [2,3-b] t°y i/^-o- 5H-^yy't°7 
y [2,3-b] t°y i/i/~-s-*^>-z-4 >viim~f hti 

-y-y-r-zi^ 2-3M>y7 1 ^yK 3-=*r1h>7^/K 4-3rU- 

•y-^-zv (^7x/ ~frk LTfi, i-7x y 

df-»>-^>f =wK 2-7xy^ff^^/K 3-7" ;n y 3r-y-5 : - 
-<-/K 4-7i/ ar-y-^^/i^s^tf b*u5„ ) . 

y /v£ LTfi, t-#/i"<y*y /K 
y /k 3-#A"<y*yyK 4-#/i-/<y*y /k 9- 
#/i^<yy /xs&mf^ft&o ) , 7^y-/^ (i^ry 
y v^/i^ Ltii, i-7>y*y'-/K 2-7H^/K 

3- ry y v^/k 4-77 y 9-7 ? y ^—/i^*^ 

tfbtlZo ) » 7xt^ (^7xt^Ht 
«U /V, 2-yjt^^K 3-7xt^= 

/K biX-So ) , 7i7f7y*- 

(I^x/^^tLm [-7xyf7y- 
/K 2-7x/f7^/K 3-7x7f7^/K 4-7 rr. 

§ c ) „ ^^y^ri^v 5 -^ ^7x7^t^HT 
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l-7xy^rty^/K 2-7i;W=^ t 3-7m 

/^-y-^-zi^ 4-7* y^-y-v^/K io-7^y=*-y-^ 
— /u^z^tf^nSo ) . Xiif-7yh^ (slf7y 

M/^t LTIi, l-f7yhl/^K 2-f7yl>l/^ 
/K 3-f7yF^;K 4-f7yh^K 6-f7yh 
Uj^/K ?-f7yh^/K 8-f7>h^/K 9-^T 

C*-C. a «*«^*fleSi: Ittt, 7 y /u G&7 V ?vh L 
Tfi, 2-7>J/K 3-7y/^W^ix^o ) . t^^/u 
10 (l%^^=.;l>h Ltli, 2-^^-/K 3-^~/M>W 

^ix£ 0 ) x t"ny/u (a^t°a y yu-<e <t uii, 

y/K 2-t°ny/K 3-t'n y /UjJS^tf ) , 

A* A*t L-m, 

4-^^rlhyy /K S-^-dr-y-i/y /I^WbttSo ) > ^ 
7/y^ »7/!i/^ttil 2-f7'/y^ 4-y" 
7 7'U/K 5-f7/!J /PflS^tf btvSo ) . -fyW 

y/K wy^f'/iJ/K 5->r y^-=3rihv*y /M^tf 
e,n5„ ) , jw-t-sva* »7f7/y/^U 
20 ji, 3-^yf7/y/K Hyf7/yyy s-^yf7 
/y/uw^^o ) > (i^^/y 
/v^UTii, 1— r^yy*y/^, 2-^^//y^, w 5 
/yy /uj&s^i-f e>H«5 0 ) . t o y^/ix (^t'yy/^u 
Tt3. 2-t°y > ? /u, 3-fyyx 4-t*y ^/v^s^tf bfr 

5 0 ) > fyy^/i- (?£t°y y^^/vir LTIi, 3-t° 
U ^y^/K 4-t°y ^^^/P^^tf oti6 0 ) , t:°y^ 

ixy-/b (g^t°y y'^yy =/u^ ttti, 3(2H)-t°yy"^y 

/y-2-^f/y 3(2H)-t°y ^v^y V-4-^7K 3(2H)-t°y 

yjy y-5-^ /i-, 3(2ii)-t o y ^^y y-6-^/i^>W^ 
30 ) , try ;y^/p (i^t°y ^ iy— /^t Lxtt, 2- 
t°y ^ v-'^/k i-t: o y 5-t°y 5^=./^^»"f 

hnz 0 ) , (Kf7'^i: Itfi, 2-t 0 

^ >>'^/u^^if b^L-5o ) , 4*y Ky^ y Ky^ 

t LTi*. i-^y Ky/K 2->f^Ky/K 3->f > k y 
/u^ 4-^y-Ky/^. 5-^yK!i/K M>Ky^ 7— f 
y Kyy^s^tf ibixSo ) > */y^ (^^/y/t'H 
ttt, 2-Jfyy/K 3-^yy/u, 4-^yy/^, 5-^yy 
/i-, 6-^y y/u, 7-^y y/p, y y /utfrnif bti 
£0 ) , ^yW/y/i' (^y^fy'y/^LT 
40 ti x 2— <y*/*t/y^ 4-'<>-y'3r-y-y*y /u, 5— <v 

/i^Wfbix6o ) , ^y/f7/y/^ (?Hyy*f7 
/y^^Lttt, 2-^y/f7/y/K 4--<yyf7y 
y/w, 5-^y/^7/y/K 6^y/f7yy/K 7— < 

y/f7yy/wif e>ti5« ) , -<^y-< ^ y^y/i* 

/K 2-^yyV^yy/K 4-<y/^5^/y;K 5- 
^yy^f^/y/Wf^o ) „ y^^^-/u 

(I^7^y ^^/V^ LTfi, 1-7^7^, 5-7^ 7 
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~a (m*s*-y-v^ /^t utii, 2-*s* j 9-y—A'* 

tt, 1,4— O/^T >>> 1,4— oy^r *J>r- 

f7->'y-7-^/K i, 4— < yy'f-7 s*>-8->f a^ W 

tl6c ) , t'r/n [1,5-a] t°y (?£fc* 7^* 

P [1,5-a] t°y v^/^LTtt, t°7/n [1,5-a] 

t" y ^ ^ >-2-^f a „ t° 7 y" p [ i , 5-a] t° y ? 

yu , fc u 7 / p [ 1 , 5-a] t° y ;y> -5--< /K t"7/" 
[1,5-a] t°y ^ t°7/P [1,5-a] fc° y 

$i?>-7-4A'&Wrt>H&o m ) . t J 7/n [5. 1-c] 
[1,2,4] hy7^ (!|t°7/n [5,1-c] [1,2, 
4] h V 7 i/zz./l't LTfi. t°7>^n [5,1-c] [1,2, 
4] h!J7^>-3-f;K t°7'/P [5,1-c] [1,2,4] h 
!J7v>'y-H/K t'^^P [5,1-c] [1,2,4] hVT 
v?>-7-^T/K ty/o [5,1-c] [1,2,4] hyTv^- 
8— f A^W £>*t5o ) , f7/o [3,2-b] h!i7/ 

y/u (if7/n [3,2-b] h y r^y/vi: ltjs, ^ 
7y'n [3,2-b] hyr/-/w2-/f;K ^t^/p [3,2- 
b] h y 7-/- f/K fry'n [3,2-b] hyry* 
—/is-G-s(/uj>>mtfbthZ> 0 ) > ^y/t°7; [2,3 
-b] t o yy;i^ (i^-o-y^y [2,3-b] ey^u 

^y^t°7/ [2,3-b] t°y ^v-2->r/K 
t 5 7/ [2,3-b] tr y ^>y*t°7y [2,3- 

b] fc° y i/ls-A-4 /K ^>Vt°7/ [2, 3-b] t° y i? V- 
5-^/K ^y/t 1 7/' [2,3-b] eyi/y-6-^;K 
/t°7/ [2,3-b] ey </k ^y*/^7/ [2, 
3-b] t" y v^-8--r /k > y* f 7 y [2, 3-b] t° y ^ 

>-9— f Ad^tf e>tL5 0 ) m&*fr-fhft& 0 ^TtL 

77^^/^, 03-07^^07^^/^, Cs-CrV'yPT' 
/L-T-^/l-S, y^n7/V^SSi;y 

v\» ) , 7kmt£. d-C 7 TA=rdr*>®, d-C 7 TA-3rA^- 

IS. T^yit, ^W^S, -yVW^/S, T 

d-CaTA^i^A^/l^, =hy^S> 77 

A. t-:7?vK 77=/K ^=-/K ^^yy;K fc° 

y svi^u^^e^ws, ^ftifc, d-drA^A^ c 

^at s y So * *b 5 ft * r*g» £ ixT t> X 
\*\ ) „ 1-r h7/y/K 3-fh7/y/K 5 - -y- 
hvv*y/K f7/^^y^v-5-^/K ^7/y 
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^VvbJ->-5 — f/l^y ^A£r^-f 0 ) IrWLTV^'b 

[0034] c+-c e &mffim&.&&* y j?a (i£t° 

^y 5^A£ LTH l-t°^y £//K 2-b°^<y 3-t° 
A (it°nyy^^HTtt, l-t'ny^^/K 2-fc°P 

y-y^/K 3-e°n y v?=A^5^tt*f>tb6o ) , -f^y ; 
Uy^ (s^^/yy^/^ttii i--f5*vy 

10 tt**b;ftS 0 ) , t 0 7/y^ (it°7 7'!i-y^H 
Tli: x l-t"7/!iy^/K 3-t°7^y^/K l-fc°7 y 
y i?=^/L>&&\? btiZ> 0 ) , ^e/V/J^yyu (b^^e/i-^^ 
y^iLTii, 2-^e/v^^y /u, 3-^*=y/K 4-^e 

/W^-y/U^^lf ^tbSo ) . Xtt7F7tKD77- 

A (i7h7t Kn77^«5rltli, 2-fh7t Kn 
7 7^/K 3-7h7t KP 77=^ s ^tf ^>tlS 0 ) ^ 

i&3Cfizk3fM^ C,-C 7 7/^/l'S, c 3 -C 7 yyn7/^ 

20 ^ P7/^;HSt;y^ ar^-7--/i-Sti?K^S(cj; «9 
^^ixT^Tt> «fcv\ ) . Amgs. C 1 -C 7 7/l'='^y 

yw^;yi, r-fehr^K®, y y vx/m-^/i-t 

5 KS, TJA^ap d-CaT/w-^ ^> 77 A/K— A 

^H/i/S, 7J/^-<^e^y^S. 7^/L'7 7 : f'f^l, 

yi/^ 77-/K ^ai-yi.^ y^7iJ/K t°y^/V3lti 

30 a, -<5#vy>K try i^A&v-o^Aii, ^-rn 

C 1 -C- 7 TyU^r^S, C 3 -C 7 yyP7/^/^ C^Ca 

ryp=i^->l£, c-CaTA^/^^-IS, 7k^. apt 1 
"FpSltt^yf^7?yS^f)t^5 
iB^T-^^^TV^T'b J:v\, ) > i-7h7/y/K 
3-fh7/y^ 5-rhr/D/K ^y'-J^yy 
ty-5-/f/K f77*y-y>^ty-5-^yMf/i' 
^^-r o ) Irf Ltv^fb J:^ s o 
[0 0 3 5] R". R c ic:^^/^T. 

[0 0 3 6] d-CTTA^rAS^ LTtt, * ^ A, rc^- 
40 A, n-^nfcVK i-7°P tVU, n-^^A, i-^^A, s- 
y^-A. t-^^-A-, n-^^^-A, n-— ^rV'yl-S.t/n-^^ 0 

r i ^ J; v \ 

[0 0 3 7] C3-C 7 y^n7/^^li:LTIi, p 
7aif/K y^n7^K p^v^/v, vyn— 
v'/K yyn^7f/K t'v-y p [2. 2. 1] ^-^ p ^- 

/^t/t'v-y p [3 . i . i ) ^y^A^a^t-f p>tt 

£o ^*L<«, y^o/otVWyyD/s^^ 

50 WbHSo vvrnt>7k^&T*i!&£;}xTV^t>«J: 
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[0 0 3 8] C 3 -C 7 v^ P7/L-^=/Hi: LTtt, 1— > 

— /K a^>^ i?3L=-;\, s 2 — \?is#zi [2. 2. 

1] ^/f^ — /t-ftU^, 5 - t:^>y C7 (2. 2. 1 ) — 

7?i?z3L-^&m-Y buz* ^mt>ykm&x*m&£ 

[0 0 3 9J C^T/l'^^ySH-CH, ^ h^ri/, 
i-^hdrv', s-:/h*v\ t-^^'X 

[0040] d-c-r /^/^tst ittt, ^ ^/p^- 

•7 s f-f\'*3-it^ i-zf?-/^*, s-7^-;v7-*^ t-y^/^J- 
[00 4 1 ] ^^^/i>i£<b LTIi, a -t7f-;vi^i; 
/l-mt LTfi, 2-^~^S&l/ ? 3-^^^/i^^ 

{f^6 0 ^//y/vst umi — r ^ ^vy/t- 
s> 2 — r ^/y/us, &xf4 ^^yv^m^m 
i-fhfoZo tttt, 2-t°y^/vs, 3- 

Ci-CtT/W^/^, Cs-Cyy^nT/^^l, C,-C 3 
[0 0 4 2] ^31— /pS-S.t^^<> i*/u2£li, C-CtT/L- 

[0 0 4 3] C 1 -C 3 7^3^r>'^/t'^^/Ht Lt, ^ 

So 

[0044] ^p^^irLtn 7^sRjb^-, mm 

[0 0 4 5] R^Wte&^^LT, TkgfilgHK C,-C 

-7*P t°/V, n-^^VK i->^/K s-:/^/K t-T^ 
/V, n-^i^/K n-^dp WV^I/n-^/f /Vf if ^) 
*K £?*L<te;*^vK n-7°otVK i-7°nt° 
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'V^^K b'v^P (2. 2. 1) '^•7'3-A>'BC&\Z*/9 

p (3. i. i) ^^/i^asajfetf^jv $F*L<te"> 

y p^p tVuXfcfcv'? p/^^i/^^lf&nS. t£C 3 

^*/2£, 3 - fc° y .^35X^4 - t° y s^S^a^f 
10 tt, t<^2-t°y ^/i-iE^^i-fbHSo ) , t° 

!J 2-t°^y"^E 4-t"y 

5 0 ) , ey^=/v3£ (fljttf, 3-t°y^=/ws 
&u?4-t°y^^^/H£^^tf fb*x5o ) > yy^-^ 

m (fflX-fcf, 2 -77-^1^3 -77^5W 
tf^iX^o ) > 2-^~/^g& 
Ut3-^M/V&^W*£>ii>5o ) . t'^y/H (ffl 
i y ^££. 2-eny;H^3-eoy 

/vs^^s^tf e>n5o ) . t^^y/^s l- 
20 ^'/y* 3-t°^:/y /us^4-t°7/y 
^^^tfb^So ) . ^-;r/y/n (w^lh:, i --f 

3-t°7-W4 - t°^^/W^/JS^lf btt. 

u< tt2-f7=A-, ^^^tfbttSo ) . */y 

/l-S (^i^L(f, 2-^/y/K 3-^y!j;K 4-dr7 
8-^7 y/^^^tfbtt, ^L<ii2-^r7y;^ 

^^if^tV^o ) . ^<7/^t7y/H (f?'Jx.«\ 2 

30 --<>yj-3r-v-yv /i-m, a — ^y , t^ty'y^s> 

5-^<>yW7!)/^ 6-^>/^t/y/H 
(12 — ^y^-^ify'y /u^-7)^if otv§ 0 ) „ 

y^r^y/^s 2-^>7f77';^ 4 

-^y/f7/y/H, 5 — ^/^/y^s, 6~ 
^'/^r v J y ^ssu 5 7 — i>-w/y /i-s^^^ 

rf bt^, ^T* L < 2 — s > y'^T y* y >vmHmvfh 
ix6 0 ) . ^/^5^/!)^S (fflft&s 1 — <>y* 
Y^/!i/H, 2 4 i> 

40 /4 ^^/y/H»5 — i>y^ ^^y'y^s^^^ 
[0046] r 2 sot 3 ^^ fyy—/i-mt<D 3 4 fix 

^l^tTIi, 7y», Jfi^Jm^F-, ^^T-Xf±3»7 
^^^^tfbtb. ^*L<tt, 7^Mf, It^T- 

[0 0 4 7] R 2 &t/R 3 /^ T'^^/l-S, f7f/Wffi, ^ 

50 ey^s, t°y v7-^s, t°y^^/w 
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y=y-;^^ fxn/l/g, fny^l, fc^^/y/l^ 
^-/u-^ fx^/i^g, tfny/H, t°7/y^ 

>r s^vy^s, t°7=^3£, ^r/y/us, -£>y* 

[0 0 4 8) d-CrTA^/U^ LTIi, * ^'K 
/K n-^o b"/K i-^'u Lf/K n-y^A", s~ 

tVK i-^n fcVK n-y^/K s-y^/UXfci 
[0 0 4 9] C,-C 7 T/U=i^f LTtt, 
i-^h^ri/. s-^h^V. t-^F^t/, -^^/l^* 

[0 0 5 0] Any>g-?t LTtt, 7^^^. i&Sf 

[0 0 5 1 ] H^±IEt^$tb-5^$^CT^^T% R 2 

JLXtt 4 jicO^^^-T-Ji^^ U R 2 &t^R 3 ^ tT^ ^~ 

^±<D4f£0O^J^T-±iC^UT^6^, 

£ L < ttTk^/rK-K ^t*vK /uS, 7 

*lgl^ ifi^JK-f-RT^H*©^*:*^. R 2 /£l>'R 3 ^t°^ 

y-/u^±c7)l^co^^^-?-±{c^LT^S^. IS. 

i-^a tVK n-y^/K i-y^/K s-:/fvK t-:/^- 

tVU, ->^n^vK v-^u^v^/K ->^n^^r> 

trysts, ^v^/l-s, ^^-^o 

[0 0 5 2] R" 4 ^ Tk^^^-XttC^C^T/U^r^lS (#') 

A\ i-^/^/V, s-^^/K t-^^vK n-^^^/K n-^ 
^i//uRtJ«n — ^^/Mgj^W htls £f* L< 12* ^/u 

[0053] R 5 «, 7K^^T-X{i^/u^>->^^/^^ 

[0 0 5 4] R e te, tK^J^T", C-CtT/U^^S Mz- 



40 



10 



20 



30 



/K i-^^-yV, s-y^/K t-TT^/K n-^V^/K n-— 
*->A-/2U?n — - ^/l^jWtfbft, £F£ L< tt*^-/U 
Sfj^ff £>*L5) &l>'C 3 -C 7 y^P7^^r/l'l (flsjxtf 
fy* o -7°cr t"/u % ->y* t=r^>^/U > 

-To 

[0 0 5 5] R 7 fi, tK^J^T-. C r C 7 7/^/Ul (Wx. 
ttV^/K -^^/U. n-T^D t'/K i-7°o t°;K n-^'^ 
/U, j-^'^/U, s-^'^/U, t-TT^/K n-^V^/U, n-^ 

i/^n^pf/K ->^nyf/K ->^n^^^-/u % 

[0 0 5 6] X'liS^ttO^U U< «S^:^ 
-To 

[0 0 5 7] X 2 liS, O^JiNH^^L, L < (iO 

[0 0 5 8] VteO. S. SO, S0 2 ^lI/NR 8 (R 8 «tK^/^ 

) «r^-T) £r^U »*L<tiO, SX«NR S ^3S 

[0059] vra, tK^S, ^-^y^Lt/Cx-CyT/U^r/U 
J: 9®^3fla, ff*L<«2«9*T-iSift$ixT^T 

/V, rc^/U, n-Zfu t°/U, tVU, n-y^/U, i-^ 

^/U, s-^^/U, t->^^/U, n-^>^/U, n-'^^'>/I/& 

[0 0 6 0] W^r LT*7-£ L<i4, 
[^L2 6] 
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[0 0 6 2] R'HTIi, _hBE^>{t!l{-- V„-W,-Z, 

-v-w-v-w-z, -w-v-w-z, - v-w- 

V - Z &t*-W- V - Z ^(ff)H5o 

CH 3 
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* [0 0 6 3] -Vk-Wx-Z©^^ UTIi, - O - W - 
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CH 3 0 



Xti — 0-CH=CH-CH 2 - 

[00 6 5] ?>tl5o 585 10 0 6 7] 

[0 0 6 6] $f>WTiU*LTtt, K [<fc28] 

-0-CH 2 CH 2 - — O CH 2 -C— -0-CH z CH- X*i -O CH=CH— 

6 ' OH 

[0 0 7 0] 
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GH 2 ~~CH 2 "~*'GH — 



— CH — CH 2 — C 
OH CH 3 
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O OH 
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-0-ch 2 -nh-c- , -0-ch 2 -n~c- , o-c^ o-cy^- , 
6 ch 3 6 

-0-ch 2 -ch2-nh-c— , -0-ch2~ch 2 -n— c— 

6 CH 3 6 

-0-CH 2 -NH-C-CH=CH- -0"CH 2 -N— C-CH=CH— 

O CH3O 

-0-CH 2 -NH-C-CH 2 -CH 2 - y -0-CH 2 -N— C-Ch^-C^- , 
6 CH36 

-0-CH 2 -C-NH-CH 2 - , -O-Ch^-C-N— CH 2 - 

6 6 CH 3 

XfJ ~0-CH 2 -C-NH-CH 2 -CH 2 - 

6 

[0 0 7 7] frmThnZo * [0 0 7 9] 

[0 0 7 8] -W-V-W-Z^tU^tLttt, * [ft32] 

— CH 2 -0-CH2- , — CH 2 -NH-CH 2 - , — CH 2 -N-CH 2 - , 

— CH 2 -0-CH 2 -C— — CH 2 -NH-CH 2 -C— t — C^-N— Chfe-C— ? 

6 6 ch 3 6 

— ch 2 -ch 2 -nh-c— , — ch 2 -ch2-n— c— , -ch 2 -nh-c— , 

6 CH36 6 

-CH 2 -N— C— , — CH 2 -0-CH=:CH- , — CH 2 -0-CH 2 -CH- , 
CH36 OH 

— CH2-0-CH2-CH2- , — CH 2 -NH-CH 2 -CH Z - 

XH — CH 2 -NH-CH-CH2- 

CH 3 

[0 0 8 0] frm? bttSo 30 [0 0 8 2] 

[0 0 8 1 ] - V-W- V-ZcO^t* L^^lt LTIt, [fb3 3] 

-o-w-v-z&mf *>t\. $e>{-*f*L<tt, & 

-0-CH 2 -NH— , -0-CH 2 -N- , -0-CH 2 -CH 2 -NH- , 

CH 3 

-0-CH 2 -CH 2 -N— , -0-CH 2 -C-NH— , -0-CH 2 -C-N— , 
CH 3 6 6 CHa 

-0-CH 2 -CH 2 -0- , -0-CH 2 -CH2-C-NH— 

6 

Xli -0-CH 2 -CH 2 ~C-N- 
6 CH 3 



[0 0 8 3] HVgVf hft&o 

[0 0 8 4] -W-V-<Z>£f£ LVHH£ LTii. 
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O CH 3 
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-CH 2 -0- , 
— CH 2 -CH2-0- , 



-C-NH- 

6 




[0 0 8 6] tfl&Yfibin&o 

[0 0 8 7) -^w'ffl-mtp^nn; /u-^/k i«>r 

Mefi^^/L-S. Ettt^TVl'K, Prtt^DtVuS, Bu 

[0 0 8 81 X. ^i^h<D\t^^}<D0'h. fT'/yV'^ 
^5{£l^#^J!^£^o^cDt>W£o Htlie^: (I) 

[0 0 8 9] 5£ ( I ) -C^$^S^#JtCjoV>T> 0£ 

[0090] (1) 5£ (I a) 
Hfc3 5] 

% . 

(la) 
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C 2 -C 10 TA^-A'S, C r C 1 or/l'^ J rv'S, C 2 -C 1G 
C 1 -C 10 TA'3fA'3£, C 2 -C lo T/l-^^/HE. C 2 -C 10 T/^^r 

IE, c^CxoT/i^/i-f-Ti-s. c,-c 10 ^/r/^/i/7 ^ y 

-V k -W,-Z 40 

(Z £r^i-C 3 -C 10 v'^ ciT'/u^/^S^^ ^^a^Pt' 
/p, i^yny^/K n^V^/K ^y 
v^yn^y^/K v^n^^/K ^oy^/K ^>y 
Pfi//K t'^P C2. 2. 1] — y^/K fiX^P 
(3. 1. 1] ^y^/K fc'i/y n C2. 2. 2 J Jr? 
f/^«7^y^T*fc6K C 3 -(V>y nT/l-y~ 
i/? n^^rir — /K i/y u^>y i/^^/K 2 
-fc:^>yn (2. 2. 1) ^^(±2, 5-t'> 
ya [2. 2. 1) ^y^v>xn/K'fo5?)\ C 6 -C I4 ^ 

^mmxK -7^^^. -t7j-j\s. 4 >-^r-/K -r>y- 50 



s^/K t° y y^y n/K f y ^ v^/k t° y v^y- 

/K b iI7y-;K 7" b 7 K 

yy/w ^y/fr/!;^ ^oy^/y^ ^y 
^yKy^K yy^/K t^yy^ 

77f yy^/K dfy^r-^y^/K ^tyii 

yy/!l^, ^>/v?t^t=:;K t^yt7 
^ c? t Kn^>y77-/K ^yyf7^ 

/k y^y^^/K fr/n [i r 5-a] t-y^^/K 

t°7/n [5, 1-c] [1,2,4] h^y'^/K f7/o 
[3, 2-b] hy7/!i/K ^< >- y t°7/ [2, 3-b] tf y ^ 

/v, 5H--<>y t 0 yy [2, 3-b] t°y k=/k ^i^t 1 — 

/K 7xydrtf^r:/K #/i^yy/K 7^y^ 

as, t°^y t°o y i/rz/i., ^ ^ yy y t° 

7/yy'^/K ^/^^y^ttrh7t Kn77^ 
T'fo^, JtietMcOCa-C.o^y ^T/l-^r/W^, C 3 -(V> 
^DT/PT-^, Cg-C^T^g^S. C^-C^^^flTJ^ 

T/U^r/l-®. C 3 -C 7 yy n7^7--^S, (I^T/U^r/V 

yy n7^^;vSSt/yy n7/P7^/«7K^l 
CJl^^^^T^T^^VN) n fcmm, Cx-C 7 7-/l-^ 

^ri/S, c^c.r/i-dr/^^S. ^07'^ byy 
zv^-p y^/t-as, ^hng, 7^ys, y^/i^r^y 

y7f/V7;/S, 7th75 KS, ;*y>.x/U* 
/Vg, ^^y^rfyS, ^V^/V^-^r ->S, 7x^/K "7" 
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> - f7/y S^Vi?3j->— 5 — C/l'7<^vl'£ 

^-T) &WLT^T^<fcV\ Vfi, O, S N SO, S0 2 3^ 

m -X 3 m £ T* $ ft X V * T ii £ ^ 2 fiffi <D C , - C e CD £S fg 

- v-w- v-w- z 
-W— V-W- z 

- v-w- v- z 

(v, w&tFZti\ Bute 151 CM^Sr^t, 2~oct>v 
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-w- v-z 

(v, w&t*zi*. fitinstPicE^^^-r) &m-r 0 ] 

[oo9ij (2)^ da) -emzftzit&mK ^ 
( i b) 

[ffc3 6] 




(lb) 



[0 0 9 2] (3) R 1 /^ -V-W— Z, -W-Z. - 

v— w-v-w-z. -w-v-w— z, —v-w- v 

-ZXI1-W-V-Z (Vtt, CX SXttNR 8 (R s « > 7k 
^jjK^-X«C 1 -C 3 T/i'^/^S^^-r) ^^i" 0 Wfi % tK 

20 ^^^mrv^T^ cfc^ 2iffi(7>C 1 -C e ^^fPXiiC 2 -C 6 CD^ 
[fb3 7) 
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R 



R* 




W 






TATA'S, C 3 -C 7 v/^n7/l'^^S, C 3 -C 7 v-y oTA- 

b\ ) , ykmi&. C J -C 7 T/l-=3^>&, C-CtTA^A^ 30 

7-y», «^-T-, £*JfC^ hJJ7/Utn 
t<^aK% ^hnS, 7^/S, is* 
f/P7?yS, TirhT^ Kit. ^>W = ;U7^ 
K2£, ^/A^^r^A-JE. C.-CaTA^^^/M^/U 

— #/i^<^e^ /l-JE, x/u:7 r-^^f A-2£, 

^^y^r^S. ^<v^/^df *>3E, :7^=:A\ a— 

7=7 —a-, ^-ai^/u^ y 5: y 

A% t'yiz/l'Xfi^V^ (^7xr:;K a— 

/v, 3-7h7/!l^ 5-^ h^y*!J/i- s TTSVi? 

5— A% =3-7 y'V iSlsi?*^ — 5 — f A';* 
^A&^U R c tt, tK^^-P, C-CtT/I^A^E. C 3 -C 7 

-to ) £r^U R 2 XiiR 3 /5 5 , f7y*-^SwHaroIH 
J^Kfcid&S^tt, **Kt^ d-CUTA^A-g, c 3 - 50 
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[ 0 0 9 3 l (4 ) 
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(sw. Yfi, cR 6 R 7 (R 6 (i, Tkm^xn^zf-^mzm 

^rTo ) Sr^"t*o RMS- V-W-Z, -W-2, -V- 
w — v — w — z , - w — v — w — z . -v — w-v — z 

3m~W-V-Z (Vte, O, S3mNR 8 (R 8 J3, tK^j© 

^yx T jfc 1 -c 7 7'/i-^/vSici: vm*:3ffi$iT?m 

[^40] 
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R b v R c R b v Ff R b v R c fK R c 

R a ^eK rs^H R S^K r - -/^ rscK 

„K,, >i. X. > > , 

■A. A A 4? 



7^^/1/1, C 3 -C 7 i/^ ciT/l-^r/L-^. C 3 -C 7 y^n7/1' 
p T /I- v~ rz /l^ 13* e^ffi IC J: 9 E?^ $ fiX 1^ T <fc 

^^e^fyl'S, 7i/^f'>I s ^V^VU^^r 7i- 
d-C^ /VILA'S. C 3 -C 7 ^^n7/^^S, d-Ca 

xmt^^nx^^xi,x^\ ) , 5-rh7/y/K 
/yyy^ty-s—f/K ^/yy'y^ty-s- so 



-To D ^r^-To ) ^^"To 
[0 0 9 41 R 4 d\ TKS^-T-XJi^^/i^S^^-r^ R 7 

*is* l ?A'&&$t'r o ) £^±12 (3) IEtt^)f7i/ 

[0 0 9 5] (5) RM^-O-W- Z £r^tU Wt^. ^ 

< 0 ) _hB£ (4 ) Et^t^yW^^/y^y^ 
[0 0 9 6] (6) R 1 ^— o— W-V-W-Z, -W- 

v-w-z, -o-w- v- Z3m-w-v-z &m 

/V * /V m I C <fc "9 © * 2 IS * X $ tb T V > X i> X ^ 2 fl5 
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(fat. otfe^i-5i#B«>ft*3ft**flftSx»4**y 
^wixis]i:T'i^/ioTv>Tt>j:^) _b*s (4) mm 

[0 0 9 7] (7) R'/^-W-Z^itU 

& $ ^lt v > r t J; ^ 2 gioc , -c 6 6o^?p x ttc 2 -c 0 ^fte 

?n^^^^s^3gi-±te (4) umco^^y-^ 

10 0 9 8] (8) R'AS-O-W-ZSrSL, VV/jS, 
[0 0 9 9] 
[ft 4 1] 




#@<7)^^^CT-±(-#^-r6R d ^R-^ x 7K^2£^^i~^ 

<o ) ] £^-r±te (5) Efwt e 7/-«^7/y 

[0 100] (9) R^S-O— W— V-W— — W— 
V— W-Z, -O-W-V-ZXtt-W-V-Zrl 
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[0102] [it'K mtt 1 - 5 &7jk-f 0 R^RWl*. 

mi-»i:4oT!IS^tr*t^ B¥«-T£R'\ R tf 
10 ftl/R*. R^-^(;/iotHIIS^$:it 0 (fPL, O 

) ) zmi~±.m (e) Et©t°7y-^ 

[0 103] (10) R^-W-Z^U, W^5, 
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[0 3 2 3] s£ (ID "C3e£;h,5ffc3'#>'K R 6 ^*^ 
5t (v) -c^^ixSfc'y /u^^y^^. 



z-w-v-w-v 




(III) 



vc&m (v) (D^vy-zvi^ia^LfcTK^, ^a- 

-;uSXii7?yS(VH, v=o, s. nr 8 )£, it (xi) 

(iv) -ca*n5^***^rii*tt6. tt&m (iv) ^ 

^/u^y^x^r/uSlrii^LT, it (III) -e^£Jr 



50 sfb^^^^tLSo fki 



(III) ^<D^ Kn 



135 

*i/*3-si'm$:mk-rzz.t[z£^T, it (id t-^$ 
[0 3 2 4 ) it (v) xmsnzf^is— frjj/\si£>m 

r±\ (R S =\U R 3 =H):Chem. Pharm. Bull., vol. 31(4), P 
1228(1983), (R 2 =Ik R 3 =Ph) :Can. J. Chem. , vol. 55 
(1), Pl45(1977k (R 2 =l-Me, R 3 -H) : J- Heterocycl i c C 
hem., vol. 30(4), P1097(1993k El ^#011^63-185964 
^-^Wi. Chem. Pharm. Bull., vol. 31(4), PI 228 (198 
3k Chem. Ber. , vol. 109(1), P253(l976) t£ t\ (R 2 =l 
-Me. R 3 =Me):^iU^^|^^E^^2219184^\ (R~=l-Me, R 
3 =Cl):^tH^namT^2219484-^- x (R 2 =lH1e, R 3 =Br) : 
Chem. Ber., vol. 109(1), P261 (1976k (R 2 =l-Ph. R 3 = 
H):&H^BR^tT^82928136-5|\ (R 2 =l-CH 2 Ph. R 3 =H) :C 
hem. Ber., vol. 112(5), P1712(1979k (R 2 =l~(2-P 
yk R 3 =H) rJustusLiebigs Ann. Chem., vol. 757, P100 
(1972), (R 2 =l-(2-benzthiazolylk R 3 =H) : J. Chem. So 
c. , Perkin Trans. 1, vol. (2), P297 (1974k (R 2 =l- 
(2-benzimidazolyl) „ R 3 =H) : J. Chem. Soc. , Perkin Tr 
ans. 1, vol. (2), P297(1974) (ifE'© £thZ>Jj&kiZ.W C 
T^fi!ct5r<!:^T^6 0 X, (R 2 =2-Me. R 3 =H)T^$ 
*LZ>ik&&)n, Chem. Ber., vol. 111(2), P780(1978) 

iztzmzn&%fex*Wfbtiz^>y^;i'**i/&$:. (R 

2 =2-Et, R 3 =H)T*7^£;ft,3fb£^l3\ Chem. Ber., vol. 
107(4), P1318(1974)|CfE4fe^tL6^ife-e^^tLST-fe 
(R 2 =2-Ph, R 3 =H) T*^ £tlZ>it&m*. &\ 
Yakugaku Zasshi, vol. 83, P725 (1963) idfeife $ 

[0 3 2 5J (R 2 =2-Me. R 3 =Me) -^(R 2 =2-Me, R 3 =B 

r)X~^£nZ>it<&mt.. PA'^-^B r miT^#394043^(Cire 

7; Fmmfc&m^ftte&^jjfe&m^^x , n&*^'wt 

/istfism&nx. ^th% / £%a<7>Jj&$:m*<^X3i*y L /Wt 

[0 3 2 6] it (V) tiJtl§t s 7/-/WJ/^Jt>|g 

(V=S. R 2 =H, R 3 =H):J. Org. Chem., vol. 28(1 
2), P3433(1963)(xlg2^^n5 t°7/~^^^>^^ 

M!ik J£ib*^*y/i- ! v>^ nnM^ffl^Tt°7/ 

[0 3 2 7U(V) ti$n5fc'7/-^^>^ 

i^C. (V=NH, R 2 =H % R 3 =H) rKhim. -Farm. Zh. , vol. 20 
(8), P947 (1986k (V=NH\ R 2 =l-Me % R 3 =H) :#US£tP»!$# 
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ff^$E2838029-J§-, e*^B3Bg59-65089^=ffi, j. Org. 

Chem., vol. 54(2), P428(1989k Chem. Pharm. Bui 
L.vol. 35(8), P3235(1987k (V=NH. R 2 =l-Ph. R 3 =H) : 
P *<mJf] ¥ l-20955#^$Ri- HS«K £ H S ^ C 

10 3 2 8] it (iv) xm£tiz><t& ! &$:&f$.~rz>x-m 

[0 3 2 9] 5Etd, it (iv) xm£tiZ>ik&Vo<D?ib. 
10 (-V-Z=NHPh, R 2 =H, R 3 =!!)T*7r^£;ft3ft:-£^f:k Collec 
t. Czech. Chem. Commun. , vol. 57(3), P656(1992){C 

tzm^mcvt-oxh&f&xzzo (-v-z=sph. r 2 =i-p 

h. R 3 =H)"C7F$HS^ifeti, Chem. Ber., vol. 112 
(4), Pl 193(1979). (-V-Z=SPh. R 2 =2-Ph. R 3 =H) Xtf £ 
th&ik&tyltt, Chem. Ber., vol. 112(4), PI 206 (197 
9), (-V-Z=S0 2 Ph, R 2 =H, R 3 =Me)X^£nZ>ik&ty)n, B 
ull. Soc. Chim. Fr. , vol. 9-10, Pt. 2, P2746U973) 

[0 3 3 0] it (in) xmsnz>ik&Vo*&f&-fz>x. 

20 Ute x teZa&mm&MTzM (0JxJ£, lah : fcmikTfr 

SAH : i^MitT fr ^ ^ h V *? 
A. fcmit h ]) ^ h*isTA<%=. $J*~r h ]) VJ*. Red- 
Milkmik^* (2-^ h^r'>xf^>/) T/I^^i* 
•^MJ^^, SBJ1 : TkmitfrVm-f h V -)^, LBH:tK^ 

ik&vmyf-v^teXfD&jfcfcm&ik&te* dibah : * 

mfcmikfy, CuBaCrOSrfcfegfc^ LfcSgtt*SS*if) ^rffl 
[0 3 3 1 ] 5gtC, ^ (III) T'^$H6fk^^«. ^ 

30 (xiii) [it4\ R 2 , R 3 , R 6 , vjiHuBE^rl^CS:^^ 
-r o ) T*^^tv5t KD^y^f^t 0 7y- /uf^Jgf^S: 
it (XI) "C^^ix6^^T*3kt«tft-rs^«e^J:oT 
i>nZ>Z.kfrX%Z> 0 ^ (XIII) "C3£$*b5<b'g^tt, 
0i^tt\ (R 2 =H, l-CH 2 Ph, 1-Ph, R 3 =H. R e =H, Me) : 
J. Heterocycl. Chem., vol. 16(3), P505 (1979) (R 2 
= 1-Me s R 3 =lk R 6 ^!, Me) : Arabian J. Sci. Eng., vo 
1. 6(1), P3(I98I)(wsa'^^^S^iC«fcoTt>^i- 

40 [O 3 3 2] it (II) T*t$il5fb^lrMt5lS 

^^^^^^^^^—h, PDCrfy ^ v?^ P ^ 
— DDQ: PO^>7^<y/^/^ i?n^^i 
/U, Swern^fb : V & I) K~ is* ^-/U^/UtK 

^y y-w,=®lt % >-^=m{t4 z?>mw* 

[0 3 3 3] $b^±tE«>*&i-J: 9#e>ix7c^: (II) 
(R 6 = H) -C^$tt5jb^«fett, ^*KO*rjfeJiJ:9, -t 
<0 ifr >\> ^ /i-S 2r ^ * T fr* M\M J: I? T A> * frit L 

50 x, it (id (r 6 *h) x$t£tiz>it&mzm< 
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[0 3 3 4] ^(OX^tiTetrahedron Letters, P955(19 
63) A^Chem. Ber. vol. 40, P479 (1907) {df^-Bc $ HZ> X 
Ott'JT/* PZsfcTfb^&'ftfe* Synth. Commun. , vol. 

14(8), P743(1984)iCie®$nS <t P^D^WliT^ * 




C0 2 R ,C 
OR 11 
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*3rA'£:JflV*5^i!fc^»J. Org. Chem. , vol. 30, P226(196 

[0 3 3 5] 
[it9 5] 

00 



( XVII ) 



(0 3 3 6] R\ R 2 , R 3 . R«\ R 1C \ Ha 1 li 

mUt\^CMM^~t 0 R 1 1 W\ 0R lo (R lo ttntiSEi:f^C 

[0 3 3 7] 5£ (VII) ft$tl5^o^^x^ 
x/WS. (XVI) T*^$iia^n^^e7^- TV 
Id. ^^aco^ifelij; "P-vnv^ni^^/^i&igiT^/Ug^ 
gf3i;*-7Vb££0£$^T, ^ (XVII) T'^^ixS^b^ 

[0338] (xvi) x*mztiz>^v pLj-zisM^y— 

/W*, mZ-ti, t£ (XIII) C*W, R z . R 3 . R 6 . Vtewi 

7/- ^'J^tt*S0Clc. POCI3. PC 
1 B . HCK SnCU. HBr, PBr 3 , Br 2 . P0Br 3 . * vvl"^ a 

[0 3 3 9] 5£ (XVII) R 1 1 

^C^^T/^/^^m-rit^^n. Amer. Che 

ra. Soc, vol. 64, P435(1942) t-BE^^>^7 C X , 

ig^ftJSS (^'Jx.tt*7K6gfk^ h y ikmit* V 0 

-a. thy ^at! h*-> k\ ~y h y ^>ax h\ 
h y ^i^r ^ K, # y ^-^r 5 h\ ^ yy*& twr s 




(VII) 

if) #£T\ 5£ (xvi) tt^^AP^/^7/- 

20 [0 3 4 0] 5£ (XVII) T^^Sfb^^?^ R 11 
tf0R lo £m-tit& ! ®>n, Amer. Chem. Soc, v 

ol. 74, P831(l952) J v > 0rg. Synth. Coll. vol. 3, P705 

(1955) ^mffi(Dj>m i^ct, ±m<d xo^m^ 

<7>*HE~r\ (XVI) -e^£*t<5^n ^/pe^y-A- 

[0 3 4 l] it (VII) T^-^tt^fb^^-^^^X 
fgli. 0>iXLte*J. Amer. Chem. Soc. , vol. 71, P3 107 (194 
9) -^Tetrahedron Utters, vol. 28, P5505 (1987) 

30 m^m^mcx, m^K&m (m^i^mit^v v 
•Ax -r h y h^fi/ K^iift* y w-tt 

[0342] ^bi-it (vii) r^^HSfb^fi, Zu 

r. Russ. Fiz-Chim. , vol. 21, P851 (1951) (Cf 6^(7) 
^(^CT, it (XVI) T'I^5/ND^^t°7y- 

^klz£^xi>mz>^t?Ax£Z> 0 

[0 3 4 3] 
40 [jfc9 6] 
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Jar* 



(V) 
(V=0, S. NR 8 ) 



(XV) 




(xn-i) 
(X 1 =S.X 2 =C) . 



R - — V 




R 



R 

(xn-2) 
( x 1 =s, x 2 =o ) 




R — " 

(XII) 

( XU-l;Y=CR 6 R 7 and R 4 ? R 7 =bond 
XH^Y^RWand R 4 .R 7 =H ) 

[0 3 4 4] [iW, R\ R 3 , R*\ R 13 , Hal&UTOmf 
mtmCMVk&gt-to Y(iCR 6 R 7 (R 6 «7K^^r^L, R 7 « 

[0 3 4 5] it (X) T^SfrSW^ffcteEAT^^fc: 

(V) -e^^tLS^#i©v-HSrjgS*ft3fSR ,4 -C«58 
U ^k-a*^ (xv) £;t#5 0 rixco^^-r^S^STcUT 
ik&fo (XIV) £^T. ^tb$r!g{^k^6CticJ;9 

fb-^^j (xm) *nz> 0 ^<Dik&m (xin) it&m 

(VI) (X^S. X 2 =0, R 9 fi7K^^-7-XttT 5 K<7>«Hg 
fc&U ^|iliTr:hyf-/H/^*) t«S-g"$*-C, ft; 
^ (XII-I) r^m^o it&m (XII-1) 

(xn-2) ^<rirm5 a {fc^#> (xn-i) xiiib 

(XII-2) tt, ^OV-HcD^|iSR l4 ^^-IILT. 




40 



(X-l) X«^#J (X-2) ZnZZtfrT^ 50 



(X) 

( X-l;Y=CR 6 R 7 and R 4 ,R 7 =bond 
X-2;Y=CR 6 R 7 and R 4 ,R 7 =H ) 

So it&&) (X-l) (X-2) it^W) (XI) 

SM-v-HS?:iAL, (1-1) Xfi^^J (I 

-2) ^tfrX*%Z> 0 

[0 3 4 6] ^(mxmzti&ik&m*. **:(v) w 
^ r 2 . r 3 . r 13 . vteffimtmcmpJtv^'r* ) 

^ /^i$sr 1 4 xi%m-r 6ctiaot#5rH^ 

S (^J^f^MOM : * h^>;*^/K MEM : 2—* h^rV^i 

i-^nTK^ri/^^/V, n-^h^f^f/K IBM : ^ 
f/^^/^f/K BUM: t —7 h^rv-^^VK POM: t° 
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MTM : * *f->\>=f-Or* ^/Ism&mifbfrZ) s h V T/ls* 
A->yA-3£ (f^lXLiS'TMS: hMf^i/y;K TES : hV 
^L^/lsi/l) sis. TIPS: h!i^y^nt>y!J/K DEJP 
S ; S/ai^/U^ y tVt"> y >V , DMIPS : i?* ^'M' V 

fc°/U-> y /K DTBMS : v?- t -^^-/U^ vVl'V' U 
/K IPDMS : 4 y :7°n tVPv?^^-/V-> >J /K TBDMS : t - 
ZffA'V* y /K IDS : ^^ri//Ui>V tVU*> V 

/K *$7)SW til, L< V£ t -^/t-v ? ^^-/i->y 
/w«Sf^«T5>iLS) &l>* h V TA>*/ut V —A* is y /u£ 

( X. DPMS : y7x^/uyf/l-/')/l' 1 TBDPS : t - 
z/T-zUisZ? ]) As s TBMPS : t — /f/l^^^ 

v-^^^/uv-y/K tps: h- y /u^dsagfetf 

JbiHS) ftifj&SSMfkiV «t Sir* L< fiMOM:^ h*^ 
^^-A-S, MEM: h^yxh^^^T^^y 
T ^^r/H^ 4 TBDMS: t-^^/l^v 5 ^ ^Vl'V' y /t'K^CDlS 

^>y Asm** ¥&m*T ^n. m^* h^u^^/^&w 

{0 3 4 7] CiX^OSJt&l^, #JX-fc£ T. W. Greene, 
P. G. M. Wuts "Protective Groups in Organic Synthes 
is" (1991)(CtE^^ifc{^lS-CtTfc>i^S^ % R 14 2M 

[0 3 4 8] ^<DX viCLT#e>tbfcjt^(XV)ti, ^ 

^(XIV)^^T, ^H&SeKffcffcLTfl:^ (XIII) - 

[0 3 4 9] ^(XII-DT'^^tLSffc-a-^^^-^SX 
f£li. fb^CXHD^^Cvi) XMiS, X 2 tto£^ 

U R^/K^-TXIiT 5: KO(*M (tf'J*.l:t\ Tr: h 

[0 3 5 0] ^ <£> <fc 5 I- bftf^tS-W) (XI 1-1) 

[0 3 5 1 ] <b^(XII)tt, V-HScO^lS^R 14 ^^ 

J^SKlStt, ^J^L«* T. W. Greene, P. G. M. Wuts "Pr 
otective Groups in Organic Synthesis" (1991) 
<OXm£.mCXfft>tl&&* R 14 ^M0M:^ h^cis^^/U 
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/}i-et5 0 X, R ,4 ^TBDMS:t-^^/l^^^^/U->y 
^<7>5£& ~> y ^S^l^, 7h7t KP7 7^m 
1r>, 7t h^h!JM\ 7 1^77*^77^^7 

K-^#fk* y try 
[0352] ^(x)T^$tL^fb^i-*3^r, tr^y 

mmxi%mLx%><ztfcifi:£L\,\ 

#j(XlII)^^^^(XII-l)^SXSi^*5v^T, JEW 
£ LTR 9 07K^7)5iI-^{!&2£ (tf'jx.tfTr: h y 

tl x&mztix^zit&faiyv&m^&z.tifi-ez 

3Ub£^(xn-i). {k&V9QLll-2)3iWk&toC0\z 

20 ^T*L<. 0i]^HtC 1 -C 4 T/V=i^r^7«7-A'S (0iJx(i~MO 
M: h^y^f/^a x I^yy^I (^JXL^TBDMS: 

t-7f^>V^/Uyy /^^^) . 7U-/Mf;H (#'J 

^Lti'Tr: h y ^-/l-. DMTr : (4-^ h^r^>7^^/l-) 7x 
— /^^^-/K DAM: is (4-^ h^fi/7^=/V) ^ ^/W^ 
if) , 7y-W'>*^#^S (^J^L«\ Z : 
5^/W^i/*yVsJ?=/U3fcif) , C 1 -C 4 T/V^^rv'7J^^ 

^>n, ^r* L< h y^-/> J ^-<>'^/^^rV7J/l'^/l- 

*ifA5^t7*?>ixS„ 

30 [0 3 5 3] r;h,f>eDf£§g2£l2#»J;tl£ T. ff. Greene. 
P. G. M. Wuts "Protective Groups in Organic Synthes 
is" (1991)fcffitt©#2fct-*|SCT, ^A. fltt«s8i--5Cl 
ir/^T'#6 0 ^Jxl«\ MOM: ^ h^v-^^/u (?^A ; * V 
=fy^ t-/^^ o y h\ flfe^Sl ; ifiBfe-^ V y 
^) , TBDMS: t-7'f ;^77 f 9 ^ (^A ; t-^^-/V 
v^^-zi^y /u^ n^^ K % ^If- ; 7 h7^77 
^^f7^7/t-^-y K) . Tr: h Slf/I' (^A ; h yf/l^ 

^7>fK h y x f^7 ? ^-is ; mm* bvy 

/is^-ugtm) , Zr^yy'/Wy^/v^/i' (^A ; ^< 
40 >v ? /L-^-^ri/77/l-^^/L'^ o =y ^ K, fl^lf ; ^7^17 
A^itti^T^tt*^) . B0C:t-7*h^V*^^^ 

(^A ; t-7h^y/j/^^7yt Ky K, ^ 

[0 3 5 4) J^tcroJ: 9l-LT#£>*t*:, ^(I)T^ 

[0 3 5 5] 
Ut9 7) 

50 



(73) 
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(M) 

( R 4 , R 7 =bood ) 

(0 3 5 6] (it'*', R\ R 2 , R 3 . R<\ R 9 , X'&t/X 2 ^ 

[0 3 5 7] Jbffi©*«fe(i:J:9»e>*tfc* (1-D (R 4 

W!) ^>8RSrffi^5— fife^S:i97cL-C, it (I- 
2) (R\ R 7 =H) -C&StLSft^Wc^ n^^x-.^ 

So 

[0358] ^(D&j&n^ igf&fcm&^tem'Ms r>v 




[0 3 6 2] [itl 3 , R\ R\ R\ R\ R e , R\ X'&U* 
X^^BE^CS^SrfrTo 3 
[0 3 6 3] it (1-2) (R"\ R 7 =H) "C^ £ *V5 fb£-#J 

>^(D5^co7K^^ig^^r^^/Ht:^l (tflxitfa !7ffc 

^r/HblT, ^ (1-2) (R 4 ^H, R 7 =H) xm£tLZit& 
[0 3 6 4] ^(DfrfctemiS^teftmfet&tp^^^X 



(1-2) 

( R 4 =H, R 7 =H ) 

10 [0 3 5 9] ^JR7k385^fc^^«t9jS5cS:ft 

Tk^fb**^ h y ?a. ^sRjb*^** y 

^WI^^TOt-l 5 0°C. $f*L<fi0 t C~3 

2,2' -trtry s^n^i, io-:7;r::t-v;*o y 

M>WT, CoCU, CoCl 3 ^Co(0Ac) 2 &^Co!£^ 
fcgyjD-r 5 - £ <fc 9 . # * L < *v^S)]SJEfrSr«ift«J-r S 
- t hX'$ Z> (WO 93/13095#BB) „ 
20 [0 3 6 0] 7~*'/l'Jf-U{Z.£ 9 Myt&fr 0 ^p 1 , T/l-^ 

^^^oO^co^iST'frp r ttfST-trSo ^f-J- o rg . ch 

em, vol. 40, P127 (1975) t^fE^C $ ix5 , ^^v-^A 
/y 9 J "/M: «t 5i&7Gi5fc1»JB^5 £ t Z> 0 

[0 3 6 1 ] 

Ilb9 8] 

R 6 




^>7W£L</\, iMmcomt LTfiT/UTJ y^T ^ K 
^ (WiliLDA : Jif ^A^yT'nf/UT^ K^J 

y ^7 at 5; K/ia -^JI&lfiBlXtt^SBiy^-C^^* 

40 ^ (0iJx.tfn-7*^y^!>^ t -^/l- y ^ <7 A^ 

[0 3 6 5] ^(DfefctemiS- 2 0°C~ 1 0 0°C<D%m 
T~fttet>tl, ft$L L< tt- 1 0^-3 0«C-Ctf3te7o S 

[0 3 6 6] 
[ib9 9] 
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d-2e) 

( X 1 =S, X 2 =NH ) 

{0 3 6 7] r\ r 2 n K 3 %.m G &mmtm cn 

[0 3 6 8] (I-2e) (X X =S. X 2 =NH) T't^Mft 
iE^l/jc^LT, ^ (I-2a) (X'=S, X L =0) T'^^tt 

[0 3 6 9] zto^nmmm^^mmm^^^^x 




R\ R 2 



(Ic) 

( x 1 =o, X 2 =S ) 

R 3 ^aY(i?|tjH5^f5]i:S 



[0 3 7 2] 

[0 3 7 3] 5$ (Ic) (X^O, X 2 =S) T^£;h,5<fc1^ 

Bfefb«j*frT"C, it (id) (x l =o, x 2 =o) -c^snsfls 
[0 3 7 4 ] ^©Ri&ttiaaiiMtiW (fflAtfifiSHfc* 

[0 3 7 5] r^RlSttigftO^fe^Jvffl^fc^ 
<Dffij&<DmmT-fttet)tl. #£L<Ji2 0°C~1 OOt 

[0 3 7 6] gJ-UE^fcfc^ (ID s (III) , (I 
V) % (VII) , (VIII) , (IX) . (X) . (XII) , 
(XIII) , (XIV) % (XV) „ (XVI) (XVII) fcfc 

mm<k&%ix-& y . ^ ( i ) 



30 



<I-2a) 

<X 1 =S, X 2 =0) 

[0 3 7 0] rGQ^jfrteigft5 O^C^b^^/B^fc^ 

«£<z>»jS<z>«5lffl-etT/jrt>n, L < lis o°c~ i so 

[0 3 7 1 ] 

Iffci oo] 




(Id) 

(X^O, X 2 =0) 
[0 3 7 7] 

[0 3 7 8] HSfe^'J 1 

5- ( (5- (2-th'P^'>-2-7 xn;bx h 

<» -1-/^-3-1:7/^^) ^^y^>) 
/y^>-2, 4-i/^> (i-ia-o ) to&m 

[0 3 7 9] 
. lit J 0 1 ] 



OH Ae O 



( I-la-1 ) 



[0 3 8 0] X££ 1 

40 1 -J-^/ls- 5-7xt">;W'>- 3— \?7 

/H^flfcr.^ ({££•#> (iv-i) ) 

[0 3 8 1 ] 
[jbl0 2] 



( iv-i ) 



50 



[0 3 8 2] 5-t KD^ri/-l-^f^-3-f7/ 
— /U#/Utf>&zn^/U Uk&m (V-l) ) (B*^Bg6 
3-185964^«t^lE«^ife^J:9^tfco ) 1 71 
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mg (1. OOmmol) t7xtW^ o \) K (TC 
I) 170mg (1. lOmmol) l/^ra7-y 

m&^mTkfemjJvv^zi 4 4m g ;jn;t. m&TT*m 

po?^;UjU4 5 m 1 X*Wd\ L7c 0 W^^^^tKT- 

;V/^*-*)-^2 : 1) MWU m&m*(D&(Mm (it 
(iV-l) ) £2 8 5mg (9 8. 6%) ^7c 0 
[0 3 8 3] MS (FAB) m/e: 289 (M+H) * 
60 MHz 'H-NMlUCDCls) 5 :1. 35 (3H, t) , 3.79(3H, s), 
4. 33 (2H, q), 5. 31(2H,s), 5. 98 OH, s) , 7.40-7.65(3 
H, m), 7.8-8. 0(2H, m) 



(75) ^p^^ 8 _ 1 5 7 4 7 3 
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[0 3 8 4 ] ra«<D*telcJ:iMfc£4fe (v-i) Xttl- 
t -y^/V- 5- t -t^V— A^i3A^i^> 

j&jn^ (fk^ (V-2) ) . 5-tK^'>-l-7 
zn^/U- 3 - f7 */—l\'l3fl'i£zs&Fc.'5-n, (it&yo (v- 
3) ) ^ttj^^i IT, (IV-2) ~ (IV-13) & 

&J&Lti 0 (m*pcoR 2 , R 3 . R 13 , WRXfZttit&to (I 

v) w^st^t^-r-So ) 

[0 3 8 5] 



Utl 0 3] 




(IV) 

R 1 — O-W—Z 



[0 3 8 6] 
[^4 4 ] 



m^** fb^^s^- R 2 R 3 R 13 z-w 



V-1 


IV-2 


1-Me 


H 


Et 


PhCH 2 CH 2 


V-2 


I V-3 


1-t-Bu 


H 


Et 


PhCOCH 2 


V-3 


IV-4 


I-Ph 


H 


Et 


PhCOCH 2 


V-1 


1V-5 


1-Me 


H 


Et 


5-Me-2-Ph-4-oxazo 1 y 1 -COCH 2 


V-2 


IV-6 


1-t-Bu 


H 


Et 


5-Me-2-Ph-4-oxazolyl-C0CH 2 


V-3 


IV-7 


1-Ph 


H 


Et 


5-Me-2-Ph-4-oxazo 1 y 1 -COCH 2 


V-1 


IV-8 


1-Me 


H 


Et 


3-Me-2-benzo [b] th i opheny 1 -COCH 2 


V-1 


IV-9 


1-Me 


H 


Et 


2-benzo[b] furanyl-COCH 2 


V-1 


IV-10 


1-Me 


H 


Et 


5-Me~ 1 -Ph-4-pyrazol y 1 -COCH 2 


V-1 


IV-11 


1-Me 


H 


Et 


3-Br- 1 -Me-2-i ndo 1 y 1 -COCH 2 


v-i 


IV-12 


1-Me 


H 


Et 


3-indolyl-CH 2 CH 2 


v-i 


JV-13 


1-Me 


II 


Et 


3-Ph-5-i soxazolyl-COCH 2 



it&%>&%- mk Bfcj&OC) MS (m/e) 



IV- 


-2 


mmm 


IV- 


-3 


mmm 


IV- 


-4 




IV- 


-5 




IV- 


-6 




IV- 


-7 




IV- 


-8 




IV- 


-9 




IV- 


-10 




IV- 


11 




IV- 


-12 




IV- 


-13 





[0 3 8 7] ^^4b(IV-2) 
60 MHz 1 H-NMR(CDC1 3 ) 6 : 1. 35 (3H, t), 3.07(2H, t), 
3. 66 (3H, s), 4. 29 (2H, t), 4. 3(2H, q), 6.07(1H, s), 
7. 25 (5H, s) 



274 CM)* EI 
331 (M+H)* FAB 
351 (M+H)* FAB 
370 (M+H)" FAB 
111 (MK EI 
43 KM)* EI 
358 (MK EI 
328 (M)* EI 
368 (M) + EI 
4 19 (MK EI 
31 3 (M)* EI 
356 (M+H)* FAB 



ffc£*(IV-3) 

60 MHz 'H-NMRCCDCls) 6 :1.34(3H, t), 1.68(9H, s), 
4. 30 (2H, q), 5. 32(2H, s), 6. 02(1 H, s), 7. 3-7. 6(3H, 
50 m) , 7. 8-8. 0 (2H, ra) 



(76) 



1 5 7 4 7 3 
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ft£-#XlV-4) 

60 MHz 1 H-NMR (CDC1 3 ) 5 : 1 . 35 (3H, t) , 4. 35 (2H, q) , 
5.38(211, s), 6. 12(lH,s), 7. 3-7. 6(6H, m), 7.7-7.9(4 
H, m) 

fb^(iv-s) 

60 MHz 1 H-NMR (CDC 1 3 ) 5 : 1. 10(311, t), 2. 73(3H, s), 

3. 86 (3H, s), 1.35(2H,q), 5. 36 (2H, s), 6.06(1H, s) , 
7. 3-7. 5 (3H, m) , 7. 8-8. 1 (2H, m) 

<fc£^(IV-6) 

60 MHz 1 H-NMR (CDC1 3 ) 6:1. 35 (3H, t), 1.70(911, s) , 
2.72(311, s), 1. 32(211, q), 5.33(211, s) , 6. 07 (1H, s), 

7. 4-8. 1 (5H, m) 
ft^#J<iV-7) 

60 MHz I H-NMR(CDC1 3 ) 6 :1.37(3H, t), 2.72(311, s), 

4. 37(211, q), 5. 42(2H,s), 6. 18 (1H, s) , 7. 3-8. 1 (10H, 
in) 

ik^(iv-s) 

60 MHz 'H-NMR (CDC1 3 ) 6 :1. 35 (3H, t), 2. 79 (3H, s) , 

3. 85 (3H, s), 4. 35 (2H, q), 5. 18 (2H, s) , 6. 07 (1H, s), 
7. 42-7. 55 (2H, m), 7. 78-7. 98 (2H, m) 

i v-9) 

60 MHz 'H-NMR (CDC1 3 ) 5 : 1 . 40 (3H, t) , 3. 88 (3H, s) , 
4.39(2H, q), 5.38(2H,s), 6. 12(1H, s) , 7.32-7.88(5 
H, m) 

fb^fe(IV-lO) 

60 MHz 1 H-NMR (CDC1 3 ) 5:1. 37 (3H, t), 2. 61 (3H, s), 
3.85(311, s), 4.36(2H,q), 5. 1 1 (2H, s) , 6.07(1H, s) , 

7. 50 (5H, s), 8.09(111, s) 
ft^(IV-ll) 

60 MHz 'H-NMR (CDCI3) 6 : 1. 36 (3H, t), 3.84(311, s) , 

4. 01 (3H, s), 4. 37 (2H, q), 5. 51 (2H, s), 6.07(111, s), 
7. 11-7. 77 (4H, m) 

<fc^tt(IV-12) 

60 MHz 'H-NMR (CDCU) 6 : 1. 35 (3H, t) , 3. 26(2H, t), 
3.66(311, s), 4. 31(211, t), 4.37(2H, q), 6. 03(1 H, s) , 

7. 05-8. 1 (6H, m) 
^^(1V-13) 

60 MHz M1-NMR(CDC1 3 ) 6 :1. 37(3H, t) , 3. 87 (3H, s), 
4.37(211, q), 5. 35 (2H, s), 6. 07(1 H, s) , 7.35-7.92(6 
H, m) 



10 



20 



30 



40 
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[0 3 8 8] 2 

3-t Ko^f/l'- 5 - (2-t 7 

^.-/uzji h*-» - 1 -^^/^t^y— (it&®> (n 
1-1) ) 

[0 3 8 9] 
Hfcl 0 4) 



o 




OH 



tile 



H 



(Hl-l) 



[0 3 9 0] y^MitT^Z V f !>A8 9 7mg 

(2 3. 6 mm o 1 ) (7)^ U^ra 7^^7'^7Kf F 

#*PU ^C^i (IV-l) 4. 53 g (15. 7m 
m o I ) ©^l/^a ^ — ^J^^7K-r F7t Kd 7 -7 
> (10 0ml) ^Sr^tCifiTbfco ^T^. tKS? 

7>T hilgiUviJ: <9^5feL, ^h^t KP77yt'<t<i5t 

(it&m (III-D ) £4. 44 g (^ffift) Wffro 

[0 3 9 1 ] MS (EI) m/e: 248 (M)* 
60 MHz 'H-NMR (CDCI3) 6 :3. 2-4. 2 (2H, br), 3.44(3H, 
s), 4. 06 (2H, d), 4. 41 (2H, s) , 5.02(111, t), 5.44(1 
H, s), 7. 30 (5H, s) 

[0392] mm<Djjm\cx*)it'&<®> (iv-2) — (iv-i 

3) SritifSJBCtti: LT, it-Sty) (IH-2) ~ (111-13) £ 
ft)$.Ltz 0 (m^XDR^^ R 3 , W^T^Z(*ft^ (HI) 

[0 3 9 3] 
Htl 0 5] 



(III) 




R 1 =-0-W-Z 



I 0 3 9 4] 
1^4 5] 







R 2 


R 3 


Z-W 


IV-2 


III-2 


I -Me 


H 


PhCHzCHz 


IV-3 


1 1 1-3 


1-t-Bu 


H 


PhCH(0H)CH 2 


IV-4 


1 1 1-4 


1-Ph 


H 


PhCH (0H)CH 2 


IV-5 


II 1-5 


1-Me 


H 


5-Me-2-Ph-4-oxazo 1 y 1 -CH (OH) CH 2 


1V-6 


1 1 1-6 


1-t-Bu 


H 


5-Me-2-Ph-4-oxazolyl-CH(0H)CH 2 


IV-7 


II1-7 


I-Ph 


H 


5-Me-2-PH-4-oxazolyl-CH (OH) CH 2 


IV-8 


II 1-8 


1-Me 


H 


3-Me-2-benzo[b]thiophenyl-CH (0H)CH 2 



(77) iftffisps- 1 5 7 4 7 3 
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152 


1V-9 


1 1 1 -9 1 -Me 


H 


2-benzo [b] f urany 1 -CH (OH) CH 2 


IV-10 


1 11-10 1-Me 


I] 


5-Me-l-Ph-4-pyrazolyl-Cll(0H)CM 2 


I V- 1 1 


III-ll 1-Me 


II 


3-Br- 1 -Me-2- l ndo 1 y 1 -CM (OH) CH- 


1V-12 


111-12 1-Me 


H 


3-indolyl-CH 2 CH 2 


IV-13 


111-13 1-Me 


H 


3~Ph-5- i soxazo 1 y 1 -CI I (01 1) CH S 








MS (m/e) 


1 1 1-2 






232 (M)* EI 


J 1 1-3 






290 (M) * EI 


1 1 1-4 






31 0 (M) * EI 


1 1 1-5 






329 (M) + EI 


11 1-6 




371 (M)* EI 


11 1-7 




39 1 (M) * EI 


III-8 






318 (MK EI 


1 1 1-9 




288 (M) * EI 


III-IO 


»7^777 


329(M+HK FAB 


III-ll 




380 (M+H)* FAB 


111-12 




271 (M)* El 


I 11-13 




315 (M)* EI 



[0 3 9 5] (II 1-2) 

60 MHz , H-NMR(CDC1 S ) 5 :3.0(1H, br s), 3.03(2H, t), 

3.48(3H, s), 4.16(2H, t), 4.48(211, br s) , 5.46(1 
H, s), 7. 16(511, s) 

\k&m (i 1 1-3) 

60 MHz 1 H-NMR(CDC1*) 6 :1.46(9H. s), 2. 9(2H, br), 
4. 08 (2H, d), 4. 43 (2H, s), 5.04(IH, t), 5. 50 (1H, s) , 
7. 31 (5H, s) 

\Y&m (i 1 1-4) 

60 MHz 'H-NMR(CDC1 3 ) 6:2. 2(2H, br) , 4. 19(2H, d) , 
4.60(211, s), 5. 1 (1H, t) , 5.66(1H, s), 7.2-7.5(1011, 
m) 

ft&m (III-5) 

60 MHz "H-NMR^DCU) 5 :2. 42(3H, s) , 2.6(211, br s) , 

3.57(311, s), 4. 26 (2H, m), 4. 49 (2H, s) , 5.0(1H, 
m), 5. 54 (1H, s), 7. 3-8. 1 (511, m) 
it&VV (III-6) 

60 MHz 1 H~NMR (CDC1 3 ) 5 :1.48(9H, s) , 2.40(311, s) , 
2.4(2H, br s), 4.28(211, d), 4.51(211, s), 5.03(1H, 
t), 5. 57 (IH, s), 7. 2-8.0 (5H, m) 
tt&m (HI-7) 

60 MHz 1 H-NMR (CDC1 3 ) <5 :2. 25(311, s) , 4. 33(2H, d), 
4. 55(2H, s), 4.98(111, t), 5.70(111, s) , 7.2-8. 0(10H, 
m) 

it&&) (IH-8) 

60 MHz 1 H-NMR(CDC1 3 ) 6 :2. 42(3H, s), 3. 3(2H, br), 
3. 59 (3H, s), 4. 26(211, d), 4.46(211, s) , 5. 53(1 H, t), 

5. 58(1 H, s), 7. 35-7.92(411, m) 
it&ty> (III-9) 



60 MHz 1 H-NMR (CDCI3) 5 :3. 53(3H, s) , 4. 4 (2H, s) , 4. 
40 (2H, br), 4. 43(211, d), 5.22(111, t) , 5.68(111, s), 
6. 79(1 H, s), 7.12-7.57(411, m) 
ft&m (111-10) 

60 MHz 'H-NMR^DCU) 6 :2. 31 (3H, s) , 3.55(311, s) , 
3.7(2H, br), 4.19(2H,d), 4.48(2H, s), 5.05(1H, ra), 
5. 55 (1H, s), 7. 40 (5H, s) , 7.59(111, s) 

4k&%> (111-11) 

30 60 MHz 'H-NMR (CDC1 3 ) 5 : 2. 96(311, s) , 3. 50 (2H, s) , 
3. 88 (3H, s), 4. 35(211, d), 4. 46 (2H, s) , 5.53(111, s) , 

5. 6(1H, m), 7.00-7.57(411, m) 
ik&Wl (1 1 1-12) 

60 MHz 1 H-NMR (CDC 1 3 ) 8 : 2. 53(1 H, s), 3. 22 (2H, t) , 
3. 53 (3H, s), 4. 27 (2H, t) , 4.51(211, s) , 5. 49(1 H, s) , 
7. 05-8. 29 (6H, m) 

it&m (in-13) 

60MIfz •H-NMR (CDCU) 6 :3. 49 (3H, s) , 3. 6 (2H, br) , 
4.32(211, d), 4. 49 (2H, s) , 5.23(111, t) , 5. 56(1 H, s) , 
40 6. 62(1 H, s), 7. 25-7. 86 (5H, m) 
[0 3 9 6] X3£ 3 

5— (2 -fc Ko3f->— 2 — 7x=/Ux h^r->) — 1- 
^f/I/t^'/^-S-^/W^ft K (it&&) (II- 
0 ) 
[0 3 9 7] 

[fti 0 e] 

_ >CHO 



50 



We 



(78) 



&fM¥-8- 1 5 7 4 7 3 
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[0 3 9 8] t-mit-*>#>mkiz£z><£&to (n) 

<D^m it&V0 (III-1) 2. 7 2g (11. Ommo 
1 ) nn^/^ 10 8ml :JoJ:LM ^ y — /l* 2 m 1 

izffiffiLti 0 z<Dmm^ffi&—M<t-^^tf^5. 23 g 
^;jdx, ^TT*8^r4i^ufc 0 mitmmmz^?^ 

ilWwBWMI (ffc^ (Il-D ) Sri. 53g (5 

6. 6%) Wftz 0 

[ 0 3 9 9] MS (EI) m/e: 246 (M) * 
60 MHz 1 H-NMR(CDC1 3 ) 6 :2. 80(1H, brs), 3. 69 (3H, s) , 



154 



10 



[0400] mm<n-Jjmz£vit&yo 011-2) ~ an 
-5) zmmmit^T. (11-2) ~ (n-e) 

JsgLfco ^*5ft^^ (1 1-3) jSXXf (11-4) do^T 
W3SJ8i** (1 1 1-3) <7)^i-J:«9|elB#lc^L^ 0 

(^tfncoR^ R 3 „ w&xfZttiK&® (II) 
^-T6 Q ) 

[0 4 0 1 ] 

Ut 10 7] 

M 



z- -w—cr 



(H> 

R'=-0-W-Z 
R 6 =H 



4. 13 (2H, d), 5.07(1H, t), 


5. 95 (1H, s), 


7. 34 (5H, 




[0 4 0 2] 




s), 9.62(111, s) 








1^4 6] 






R 2 


R 3 




z-w 


1 1 1-2 


1 1-2 


1-Me 


H 




PhCH 2 CH 2 


11 1-3 


II-3 


1-t-Bu 


H 




PhCH(0H)CH 2 


1 1 1-3 


1 1-4 


1-t-Bu 


H 




PhC0CH 2 


1 1 1-4 


II-5 


1-Ph 


H 




PhCH (OH) CH 2 


111-5 


1 1-6 


1-Me 


H 


5-Me-2-Ph-4-oxazol y 1 -CH (OH) CH 2 



MS (m/e) 



1 1-2 




230 (M) * 


EI 


n-3 




288 (M) + 


EI 


1 1-4 




244 (M) * 


EI 


11-5 




308 (M) * 


EI 


1 1-6 




327 (M) + 


EI 



[04 0 3] it^ty) (1 1-2) 
60 MHz 'H-NMR(CDC1 3 ) 5 :3. 08(2H, t) , 3. 67 (3H, s) , 

4. 25 (2H, t), 5.95UH, s) , 7. 21 (5H, s), 9. 67(lH f s) 

it&m (n-3) 

60 MHz 1 H-NMR(CDC1 3 ) 6 : 1-56 (9H, s) , 2.69(1H, br) , 
4.16(2H, cl), 5. 10(1H, t), 6. 01 (1H, s), 7.32(511, s) , 

9. 65(1 H, s) 
<fc£^ (1 1-4) 

60 MHz 'H-NMRCCDCU) 6 :3.84(3H, s), 5.34(211, s), 40 
5.96(111, s), 7.4-7.9(5H, m), 9. 70(1H, s) 
(II-5) 

60 MHz 'H-NMiUCDCla) 6 :2.63(1H, br) , 4.19(211, d) , 

5. 05(1H, t), 6. ll(lH,s), 7.2-7.6(1011, m) , 9. 77 (1H, 
s) 

oc&m (1 1-6) 

60 MHz ^-NMR^DCla) 6 :2. 36 (3H, s) , 3. 6(1H, brs), 
3.65(3H, s), 4.3(2H,m), 5.02(1H, t), 6. 01 (1H, s) , 
7. 2-8. 0(5H, m), 9. 63 (lH, s) 

[0 4 0 4] 1 —7*^-/1'- 5 - 7^^-V/l^^-^r^t°7 ;/ 50 



— yv- 3 -^?/V/</Urt K (fb^4 
[0 4 0 5] 
[fbl 0 8] 

Jcf™° 

O (vie 



(1 1-7) ) 



(H-7) 



[0 4 0 6] (S we r nfflk\z£Z>ik&Va (II) 
fifc] i&fb^lf y /W 7 5 // 1 (2. 0 1 mm o I ) <Z> 
^l/Jra7-^"7"*«^^nn^^>2. 5ml| 
I$:li#lfflIT, - 7 S'Cl^SPU ^r-^U^ 
7 — v-— 7'Xj&Lfoi/*3-/l'X/Ufr4ri/ K3 5 3mg 

(4. 9 8mmo i) ^l/^ra7-v'-7 i ^W^ 
do^^VI. 5ml«^TI^ -7 8^1^X3 0 
^ISHg^bfco ^<7«$tl-fb^ (III-O 1 2 4mg 

(0. 5 0 0 mm o 1 ) (D^B U^r^. ? — *>— ^^^tK^ 

7 8°Cl:tl B#Pp1^t i Lfc 0 ^«il^l^*a7- 
v-yx«hyxf;V7^1. 4ml^iTUJ 



(79) 



m'M^fS- 1 5 7 4 7 3 
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5m 1 -cttUJL/cio W«JS M ^A^fflv^ 

(t»:S^^ ■H^l : 1) fcHtU 

IMOB^I (fl^fc (II-7) ) Sri 0 lmg (8 
2. 4%) #fc 0 

[0 4 0 7] mp 140-141 °C 
MS (EI) m/e: 244 (M) + 

60 MHz *H-NMR (CDC1 3 ) 8 :3. 84 (3H, s) , 5. 34 (211, s) , 
5.96(111, s), 7. 4-7.9(511, m), 9.70(111, s) 
[0 4 0 8] H«R«>*tefcJ:0<t^«B (HI-5) ~~ (III 



156 



-11) HiM^Lt, it&m (1 1-8) - (11-14) £ 
^J&Lfc 0 C^t^R 2 . R 3 , W&tJfZiafk^ (II) <D 

[0 4 0 9] 
lit 1 0 9] 



( II ) 

r' = _0-W-Z 
R 6 =H 



10 



[0410] 

«4 7] 





R 2 


R 3 


z-w 


1 1 1-5 


1 1-8 1 


-Me 


H 


5-Me-2-Ph-4-oxazolyl-C0CH 2 


III-6 


1 1-9 1 


-t-Bu 


H 


5-Me-2-Ph-4-oxazol y 1 -C0CH 2 


I T 1-7 


11-10 1 


-Ph 


H 


5-Me-2-Ph-4-oxazo 1 y 1 -C0CH 2 


1 1 1-8 


11-11 1 


-Me 


H 


3-Me-2-benzo [b] th i opheny 1 -C0CH 2 


1 1 1-9 


11-12 1 


-Me 


H 


2-benzo [b] f urany 1 ~C0CH 2 


111-10 


11-13 1 


-Me 


H 


5-Me-l -Ph-4-pyrazo 1 y 1 -C0CH 2 


III-ll 


11-14 1-Me 


H 


3-Br- 1 -Me-2- i ndo 1 y 1 -C0CH 2 








»j£CC) MS (m/e) 


11-8 








325 (M)* EI 


1 1-9 






158- 


160 367 (M) + EI 


11-10 






125- 


128 387 (M)" El 


11-11 








314 00* EI 


11-12 








284 (MK EI 


11-13 








324 (MK EI 


11-14 








375 (M)* EI 


[0 4 1 1 ] ik&Wn (1 1-8) 








6. 06 (1H, s), 7. 28-7. 84 (5H, m) , 9. 78(1 H, s) 


60 MHz 'H-NJMKCDCls) 8 :2.69(3H, 


s), 3. 86 (3H, 


s), 




ik&fo (n-13) 


5. 37 (2H, s), 5. 99(1 H, s), 7.39-7.53(311, m), 


7. 90- 




60 MHz 'H-NMR^DCU) 6 :2.59(3H, s) , 3. 89 (3H, s), 


8.09(2H, m), 9. 73(1 H, s) 








5.12(2H, s), 6.01(111, s), 7.50(5H, s) , 8. 07(1H, 


\t&m (i 1-9) 








s), 9. 79(1H, s) 


60 MHz 'H-NMRCCDCla) 5 :1.74(9H, 


s), 2. 72 (3H, 


s), 




\k-sm (n-14) 


5.40(2H, s), 6. 09 (1H, s), 7. 4-7. 6(3H, m) , 7.9-8.1 


40 


60 MHz *H-NMR (CDC1 3 ) 6 :3. 87(3H, s) , 4.00(3H, s), 


(2H, m), 9. 77(1 H, s) 








5. 53 (2H, s), 6. 03 (1H, s) , 7. 40-7. 76 (4H, m), 9.75(1 


itGto (n-io) 








H, s) 


60 MHz 1 H~NMR(CDC1 3 ) 6 :2. 67 (3H, 


s), 5. 43 (2H, 


s), 




[0 4 12] CPCCBHbK«fcSfl:£'& (ID <o&m 


6. 13(1H, s), 7.3-8. 1(10H, m) , 9. 86(1H, s) 






^pnyD^fljy^^Al. 041g (4. 828 


ik&Vo (ii-ii) 








mmo 1 ) , ffi^-f hiJC7A401mg (4. 8 9 mm 


60 MHz 1 H-NMR(CDC1 3 ) 6 :2. 79 (3H, 


s), 3. 90 (3H, 


s), 




ol) , ^U^^^7-:/-7*^4A0. 50g 


5. 18(2H, s), 6.02OH, s), 7. 42-8. 10 (4H, m) , 


9.72(1 




Wt7-f hi. 0 1g^^a7-V-7*^i/ 


H, s) 








^nn^y3 om i mmrn^. ik&m (in-n 21 


(11-12) 








Omg (0. 8 4 6m m o 1) ©^^a^-v""/^ 


60 MHz ^-NMR^DClo) 6 :3. 89 (3H, 


s), 5. 38 (2H, 


s), 


50 


Jtt?k^oP^^yiOrnl»OWSjTU 0t 



(80) 



*3MJR¥8- 1 5 7 4 7 3 
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7 ^ ^ E» h ^7 7 — (fgffiM : 4 % ^ ^ / ' — A ^ 

(J 1-7) ) £8 6mg (4 1. 5%) #7t 0 

[0413] [H»fc«jetry^>«s*mb^j:s^ 

ft (II) £>^rit) (1 1 1-1) 8 0mg (0. 3 2 

mmo 1) (7>^ \s*=l y — is — rf^WLfoi/* ^-/U^/Ufc 
* > K 4 m 1 ?&fcfc:HSHfc8tft t° U z/^ggiS 3 0 4 m g 
( 1 . 9 1 mm o 1 ) h y ;l/7 9 6 m g 

(1. 94 mmo I) (D^r =2. =7 — is—?' XflSlMi? * 

f/^/u*^^ K4 m 1 mmzffiTL. mwv4v$rflffi 
(juBaa* : mm^/is-^*-?-^ 1 : 1) m& 

XlVt<Dn&)tofg. «t&M (II-l) ) £:3 9mg (4 8. 
9%) . ^U^feiW^fc^ (1 1-7) £;3mg 

(4. 0%) fHfc 0 

[0414] Xf£4 

5- ( (5- (2-tKn^->-2-7x — h 3f 

» - 1 -^^/u-3 — tr^i/y />) ^^y^v) 



^ y 2 , 4 - i/zt> ati 
[04 1 5 ] 
iiti 101 



(I-la-l) ) 




( I-la-l ) 



OH 



[0416] it&%9 (11*0 1 . 5 3 g (6 . 21 mm 

o 1 ) RXt^T V* y s J>*J*Zs 9 7 4 m g 3r h ^ 6 

om 1 ^mmz^tzo z.<Dmmic*ffimi o 8 ^ u & 

^T* fc"^ y V 1 2 2 ii ] «r;jp^i % 13 0 tt' 140^ 



30 
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Sf&, iS«S£Sr«IE©*LT^^*Lfc^gE bv t Ko 

Tca^^r^y^^^^^^P-v (igf* 
i:rh7t Fo77>-^t> 1:2), &^T-# 
XmWm? hy?7^— (MW:rh7tKu7 
7>-^t>l : 2) j£{&U Slfet&5fe(7>B«lJ»K 
10 {it&m (I-la-l) ) £2. 1 1 g (9 8. 3%) ^ 

[0 4 1 7] mp 172.8-174.3 °C 
MS (EI) m/e: 345 (M) * 

500 MHz 'H-NMRCd^acetone) 6 :3. 70(3H, s) , 4. 21 (1H, 
dd, 2 Jhh = 10.3 Hz, 3 Jhh = 7.6 Hz), 4. 27 (1H, dd, 2 J 

m = 10. 3 Hz, 3 J„h = 3.9 Hz), 4.94(1H, d, 3 Jhh = 4 
Hz), 5. 150H, ddd, 3 J llH = 7.6 Hz, 3 J lfH =3.9 Hz, 

3 J,™ = 4 Hz). 5. 77(1 H, s), 7. 30(1 H, t, 3 Jh» =7.3 

Hz), 7. 38 (2H, dd, 3 J™, = 7.3 Hz, 3 J> n ,= 7.6 Hz), 7. 
20 51 (1H, s), 7.52(2H, d, 3 J„„ = 7.6 Hz), 12.3(1H, s) 

[0418] mmvjjmzxvit&m (11-2) - (n-i 

4) &&%i%imt LX. (I-la-2) ~ (l-la-14) 

^^Lfc 0 (^^^>R 2 , R 3 , WRUzmtSty) (1-1 

a) (Dmwmi^*tfc-$-z>o ) 

[0419] 

Uti 1 1 3 

p 

(Ma) 

R 1 = -O-W-Z 
R 6 =H 



Z— W-O 




R 2 1 



[0 4 2 0] 
[3*4 8] 



Z-B 



II-2 


I-la-2 


1-Me 


H 


PhCH 2 CH 2 


1 1-3 


I-la-3 


1-t-Bu 


H 


PhCH(OH) CH 2 


1 1-4 


I-la-4 


1-t-Bu 


H 


PhC0CH 2 


II-5 


I-la-5 


1-Ph 


H 


PhCH(OH) CH 2 


II -6 


I-la-6 


1-Me 


H 


5-Me-2-Ph-4-oxazo 1 y 1 -CH (OH) CH 2 


1 1-7 


I-la-7 


1-Me 


H 


PhC0CH 2 


II-8 


I-la-8 


1-Me 


H 


5-Me-2-Ph-4-oxazo 1 y 1 -C0CH 2 


II-9 


I-la-9 


1-t-Bu 


H 


5-Me-2-Ph-4-oxazolyl-C0CH 2 


11-10 


I-la-10 


1-Ph 


H 


5-Me-2-Ph-4-oxazol y 1 -C0CH 2 


11-11 


I-la-l 1 


1-Me 


H 


3-Me-2-benzo [b] th i opheny 1 -C0CH 2 


11-12 


I-la-12 


1-Me 


H 


2-benzo [b] furany 1-C0CH 2 


11-13 


I-la-13 


1-Me 


H 


5-Me-l-Ph-4-pyrazolyl-C0CH 2 


11-14 


I-la-14 


1-Me 


H 


3-Br- I -Me-2- indo 1 y 1 -C0CH 2 



159 



(81) 
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MS (m/e) 


I-la-2 




158-161 


329(10" EI 


l-la-3 




108. 4-1 10. 6 


387 (M) + EI 


l-la-4 




216. 8-218. 7 


385 <M)" EI 


I-la-5 




192. 4-194. 5 


107 (M) * EI 


I-la-6 




185-187 


426(H)* EI 


I-la-7 


mm)* 


214-216 


344 (M+H)* FAB 


I-la-8 




208-211 


424(H)* EI 


I-Ja-9 




213-216 


466(H)* EI 


I-la-10 




275-280 (decomp. ) 


486 (M) * EI 


I-la-11 




258-260 


4I3(M)* EI 


I-la-12 




250-260 (decomp. ) 


383 (M)* EI 


I-la-13 




236-240 


424 (M+H)* FAB 


I-la-14 




243-246 


475 (M+H) * FAB 



[0 4 2 1 ] \*&m (I-la-2) 
500 MHz 1 H-NMR (d e -DMS0) 6 :3.06(2H, t, 3 J H „ = 6.7 11 
z), 3.59(311, s), 4.3K2H, t, 3 J m = 6.7 Hz), 6.12 20 
(1H, s), 7.24-7.48(511, m), 7. 48 (1H, s),12.3(lH, br 

s) 

ik&tm (I-la-3) 

500 MHz 'H-NMR (CDCU) 6 :1. 58 (9H, s), 2. 35(1 H, d, 3 
Jhh = 3.2Hz), 4.18(2H, m) , 5. 15(1H, m), 5.77(1H, 
s), 7. 36-7. 45 (5H, m), 7. 56 (1H, s), 8. 20 (I H, s) 
it&m (I-la-4) 

500 MHz 1 H-NMR (d e -DMS0) 6 :1.63(9H, s), 5. 70 (2H, 

s), 6. 15(1H, s), 7. 44 (1H, s), 7. 58(2H, dd, 3 J„,, = 

7.4, 7. 8 Hz), 7. 71(1 H, t, 3 J„„ = 7. 4 Hz) , 8. 00 (2H, 30 

d, 3 J„„ = 7.8 Hz), 12. 26(111, s) 
ft&m (I-la-5) 

500 MHz 1 H-NMR (CDC1 3 ) 6 : 2. 40(111, d) , 4. 29(2H, d) , 
5. 17 (1H, m), 5. 91 (1H, s) , 7. 23-7. 46(8H, m) , 7.62(1 
H, s), 7.75(2H, d, 3 J llH = 7.6 Hz), 8. 12(lH,br s) 
it&m (I-la-6) 

500 MHz 1 H-NMR (d e -DMS0) 8 :2. 50(311, s), 3. 65 (3H, 

s), 4. 31 (2H, d, 3 J^ = 5.4 Hz), 4.97(1H, dt, 3 J„„ 

= 4.9 Hz, 3 J ltH = 5.4 Hz), 5. 75(1 H, d, 3 J„ H = 4. 9 H 

z), 6. 12(1H, s), 7.47(111, s), 7. 50(3H, m) , 7.92(2 40 

H, d, 3 Jhh = 8. 1 Hz), 12.3(1H, s) 

it&m (I-la-7) 

500 MHz 1 H-NMR (d 6 -DMS0) 5 : 3.76 (3H, s) , 5. 74 (2H, 
s), 6.11UH, s), 7.44(1H, s), 7.58(2H, t, 3 J m = 
7.3, 7.7 Hz), 7.71(1H, t, 3 Jhh=7.7Hz), 7.88(2H, 

d, 3 J„„ = 7.3 Hz), 12.4(1H, br s) 
it&fa (I-la-8) 

500 MHz ^-NMRCCDCla) 6 :2. 74(311, s), 3.87(3H, s), 
5.41(211, s), 5. 76 (1H, s) , 7. 49-7. 52 (3H, m) , 7.56(1 
II, s), 8. 03-8. 05 (2H, m) , 8. 14 (1H, br s) 50 



(I-la-9) 

500 MHz 1 H-NMR (CDC1 3 ) 6:1-71 (9H, s) , 2. 75 (3H, s) , 
5. 39 (2H, s), 5.81(111, s), 7. 50-7. 51(3H, in), 7.56(1 
H, s), 8. 04-8. 06 (2H, m), 8. 08(1 H, br s) 
{k&ty) (I-la-10) 

500 MHz 1 H-NMR (CDC 1 3 ) 6 :2. 71 (3H, s), 5. 68(2H, s), 
6.38UH, s), 7.41(lH,t, 3 J™ = 7.3Hz), 7.52(1H, 
s), 7. 56-7. 60 (5H, m), 7. 9W. 93 (2H, m), 8.02-8.04 
(2H, m), 12.4(111, br s) 
it&Va (I-la-11) 

500 MHz 1 H-NMR (d e -DMS0) 6 :2. 77 (3H, s), 3. 77 (3H, 
s), 5.62(2H, s), 6.16(111, s) , 7.44(1H, s) , 7.53(1 
H, dd, 3 I„h = 7.2, 8.3 Hz), 7.60(111, dd, 3 J„„ =7. 
2, 8.3 Hz), 8. 07(1 H, d, 3 J H n = 8. 3 Hz), 8. 09(1 H, 
d, 3 J„„ = 8.3 Hz), I2.4(1H, br s) 
it&®> (I-la-12) 

500 MHz 1 H-NMR (d s -DMS0) 6 :3. 77(3H, s), 5. 64 (2H, 
s), 6.I6UH, s), 7.41(111, dd, 3 J m = 7. 1, 7. 9 Hz) , 
7.450H, s), 7.60(111, dd, 3 J„„ = 7. 1, 8.3 Hz), 7. 
77(111, d, 3 J„ H = 8.3 Hz), 7.90OH, d, 3 J IIH = 7. 9 H 
z), 8.06(1H, s), 12.4(111, br s) 
tt&m (l-la-13) 

500 MHz 1 H-NMR (d 6 -DMS0) 6 : 2. 52(311, s), 3. 76 (3H, 
s), 5.47(2H, s), 6. 10(1H, s) , 7.46(1H, s) , 7.52-7. 
60(5H, m), 8.37(1H, s) , 12.4(1H, br s) 
\\&m (I-la-14) 

500 MHz 1 H-NMR (d e -DMSO) 5 :3. 76 (3H, s) , 3. 96 (3H, 
s), 5.69(211, s), 6.16UH, s) , 7.30(1H, dd, 3 J iai = 
7.3, 7.9 Hz), 7.46(1H, s) , 7.50(1H, dd, 3 Jhh =7- 3, 

8.5 Hz), 7.64(1H, d, 3 J 1W = 7.9 Hz), 7. 70 (1H, d, 
3 Jhh = 8.5 Hz), 12.3(1H, br s) 

[0422] rnrnm 2 



(82) 
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5 - ( (5- (2- t Ko^rV- 2 -7x^x h 3f 

-"i-^/v-3-t°7/!)^) fryu 

v^-2, 4-v?^"> (it&fo (l-2a-l) ) (D^fft. 
[0 4 2 3] 
lit I 1 2] 

O 



( I-2a-l ) 



162 




OH We O 



[0424] 5- ( ( 5 - (2-t Kd^v^-2-7x 

x>) 4-^^-v 0b£^ (i-ia- 

1) ) 348mg (1. Olmmol) £r^e U^zx 7 — 
(DmWZ. 1 0%/N7^^A^i2 7 1 mg&)mz_tz.'&. 



10 



^ (I-2a-l) ) ^3 6 3mg (fcMflft) 

[0 4 2 5) mp 68-71 °C 
MS (EI) m/e: 347 (M) * 

60 MHz M!-NMR(CDC1 3 ) 6 :3. 23(211, m), 3.54(311, s) , 
1.10(211, d), 4. 56(lH,dd), 5.08(1H, t) , 5. 37 (1H, 
s), 7.36(511, s) 

[0 4 2 6] |S|«(Z>^^ilJ:9^* (I-la-2) - (I- 
la-6) , (I-la-U) 1o£Xfi (I-!a-12) ^lii^MtL 
Xs it&Vo (I-2a-2) ~ (l-2a-8) ££dcL*L 0 (^ 
OK 2 . R 3 , WSU'ZIti^ (l-2a) <D^&ffitC*HEi- 
6 0 ) 

[0 4 2 7] 

[fbi 1 3] 



z— w-o 



[0 4 2 8] 
20 [14 9] 




(I-2a) 

r 1 =-o_w-z 





R 3 


z-w 


I-la-2 


I-2a-2 1-Me 


H 


PhCH 2 CH 2 


I-la-3 


I-2a-3 1-t-Bu 


H 


PhCH (OH) CH 2 


I-la-4 


I-2a-4 1-t-Bu 


H 


PhC0CH 2 


I-la-5 


l-2a-5 1-Ph 


H 


PhCH (OH) CH 2 


I-la-6 


I-2a-6 1-Me 


H 5-Me-2-Ph 


-4-oxazolyl-CH (OH) CH 2 


I-la-11 


I-2a-7 1-Me 


H 3-Me-2-benzo[b] thiophenyl-COCH 2 


[-la-12 


I-2a-8 1-Me 


11 5-Me-l- 


Ph-4-pyrazo 1 y 1 -C0CH 2 








MS (m/e) 


I-2a-2 




103-105 


331 (M) + EI 


I-2a-3 






389 (M) * EI 


I-2a-4 






387 (M)* EI 


I-2a-5 






409 (M) + El 


I-2a-6 




95-97 


428 (10* EI 


I-2a-7 




211-212 


414(M)* EI 


I-2a-8 




140-142 


425 (M) + EI 



[0 4 2 9] (I-2a-2) 
500 MHz 'H-NMR^DCU) 5 :2.95(2H, t) , 3.0-3.5<2H, 
m), 3.43(311, s), 4.08(2H, t) , 4.5(1H, m), 5.27(1H, 

s), 7. 14 (5H, s), 7.60(111, br s) 
it&VO (I-2a-3) 

500 MHz 'H-NMRtCDCla) 6 :1. 50 (9H, s), 3.06(1H, m), 
3.44UH, tn), 4.Il(2H,m), 4.66(1H, m), 5. 11 OH,' m), 

5.40(1H, s), 7.3-7. 5(5H, m) , 8.89(1H, s),9.08(IH, 

br s) 



50 



it&M (I~2a-4) 

500 MHz ^-NMRCCDCla) 6 :1.4(9H, s), 3. 00-3. 07 (1H, 
m), 3. 40-3. 46(1 H, m) , 4. 65-4. 70 (1H. m) , 5. 25 (2H, 
s), 5. 38 (1H, s), 7. 50-7. 55 (2H, m), 7. 63-7. 65 (1H, 
m), 7. 95-7. 98 (2H, m) , 8. 45(1 H, s) 
it&fo (I-2a-5) 

500 MHz *H-NMR (CDC1 3 ) 6 :2. 45(1H, br s) , 3. 16(1H, 
m), 3. 56 (1H, m), 4. 20-4. 21 (2H, m) , 4. 75 (1H, m) , 5. 
13 (IH, m), 5. 56 OH, s), 7. 25-7. 42 (8H, m), 7. 61 (1H, 



(83) 
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m), 8. 10OH, s) 
ft&m (I"2a-6) 

500 MHz 'H-NMRCCDCls) 6 :2. 42(3H, s), 3. 11(1H, dd), 
3.41UH, dd), 3.58(311, s), 4. 22(1 H, dd), 4. 35(1 H, 
dd), 4. 61 (1H, dd), 5. 04(1H, dd) , 5.44(111, s) , 7.4 

3(3H, m), 7.97(2H, m) , 9. 0(1H, s) 

it^M (I"2a-7) 

500 MHz 1 H-NMR (d 6 -DMSO) 6 :2. 75 (3H, s), 2. 95 OH, d 
d, 2 J m = 15.5 Hz, 3 J,„,= 10.6 Hz), 3. 24 OH, dd, 2 J 
„„ = 15.5 Hz, 3 T„„ = 3.6 Hz), 3.59(311, s) , 4.77(1 
H, dd, 3 J„„ = 3. 6, 10. 6 Hz), 5.49(211, s) , 5. 62(1 H, 
s), 7. 52(1 H, dd, 3 J„„ = 7. 1, 8.1 Hz), 7. 59 OH, dd, 
3 J HH = 7.1, 8.2 Hz), 8. 06(1H, d, 3 J tIH = 8.2 Hz), 
8.08(1H, d, 3 J„„ = 8.1 Hz), 12.0(1H, br s) 
\\&m (I-2a-8) 

500 MHz 1 H-NMR (d 6 -DMSO) 6 :2. 52(3H, s), 2. 97(1H, 
m), 3.26(1H, m), 3. 58 (3H, s) , 4.78(111, m), 5.34(2 
H, s), 5.56(111, s), 7. 54-7. 59 (5H, m) , 8. 35(111, s), 
12. 0(1H, br s) 
[0 4 3 0] 3 

5- ( (1 -^^-/U- 5--y^-riy/]y^^-^-3-H°^ 

iit&to (I-la-7) ) <D&f& 
[0 4 3 1 ] 
Utl 14) 

O 



(I-la-7) 



[043 2] 5- ( (5~ (2-t K'P^'>-2-7i 

7=V) f7y'y^>-2, 4-v^V (it&%9 (I-la- 

1) ) 127mg (0. 367mmol) $r % ^ n P y* 
nAifiJ^>)Al 14mg (0. 5 2 7mmol) 

h54 9mgt <t f-^e =L=y — ^—'f ^ 
)l!i*^DP^^>6mllC^L, ^^#fflrvT, 0 
°CTMO^\ &l^-Cig7&T-3. 7 5B#r«^}t#L/Co Mi- 
^nn^o^it°!jyr.^9 0mg (0. 4 2mmo 

n-7h^7^ (^^ : g^ni^/U--<>if VI : 

2) fc{fcU ife^OB^f ({fc^fe (I-la-7) ) 
^120mg (95. 5 %) *H7h 0 
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10 



20 



30 



40 



[0433] m 

5- ( (1 f-fls— 5 - \?=7 

m (l-2a-9) ) (D 
[0 4 3 4] 



( I-2a-9 ) 




/nil jl nh 




[0435] '/UK? xj t°y^7^2 04mg 
(0. 946mmol) , H^96m 
g, h 5 O 3 mg ^Ka7-' V— ^^Jtt 

mnmm.T, OX:X\ 5- ( (5- (2-t Kn=^>- 

2- ^3i^/^ h^r-» - 1 - *=f-jv— 3 - y y 
/p) >^) fryyyy-2, 4-i?a-> Ok^fe 

(I-2a-l) ) 135mg (0. 390mmol) (D^r U 
^ra p a ^ ^ y (5ml) 

iTLf: 0 0°CT'l. 5B5fSh ^VNT'^^T'l. 7 58$ 
ffitS^Lfct&l^ SSSMfeSrffigiJL. SSSES:«Bb©*L 

9, &fel£i§itf>Bffj4fclff (ffc^$5 (I-2a-9) ) 5:6 9m 

g (51. 2 %) mtz 0 

[0 4 3 6] mp 141-143 °C 

MS (EI) m/e: 345 (M) + 

500 MHz 1 H-NMR (CDC i 3 ) d :3. 06(1H T dd, 2 J„„ = 15.4 H 
z, 3 J«n = 10.0 Hz), 3. 44 (IH, dd, 2 J lffl = 15.4 Hz, 3 
J H „ = 3.8 Hz), 3.68(3H, s), 4.63(111, dd, 3 J„„ = 3. 
8 Hz, 3 J m . = 10.0 Hz), 5. 27 (2H, s) , 5. 35(1 H, s), 

7. 52(1 H, dd, 3 J HH ^7.6 Hz, 3 J HH = 7.9 Hz), 7.64(1 
H, t, 3 J„ H = 7.6 Hz), 7.94(2H, d, 3 J„„= 7.9 Hz), 

8. 33 (1H, br s) 

[0437] mmm 5 

5- ( (l (2- 

[b]^^-7ai^-2 f/U) - 

3- t'7/yyv) f7/y^y-2, 4- 

-J-MJfrAjg (it&® (1-la-U-Na) ) <D&tfL 
[0 4 3 8] 
Utl 1 6] 



( I-la-ll-Na) 



[0 4 3 9] 5- ( (1-^^-/1^-5- (2- 



(3-* 50 ^/^^V^Ebl^^-^^V— 2 f/U) 



(84) 
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-2, 4-v^V (ft/£#7 (1-la-ll) ) 6 9mg 
(0. 1 7 mm o 1 ) h7t KP77^5m 1 

? u n 3 m I fC}£$? L . Z<Dm&^ 0 . 5 m o I 

/ I Tkmt-T h y !>A*»j0EO. 3 2ml (0. 17m 
mol) SrSfitBTLt, LfcffcK, 

cfc«9. (ffc£-*l (I-la-ll-Na) ) 

^69mg (94. 9 %) #7c 0 

[0 4 4 0] mp 180-240 t (decomp. ) 
MS (PA 13) m/e: 436 (M+H) + 

[0 4 4 1 ] P«0:£i£KJ;«Hfc^ (l-la-13) . (I 
-2a-7) *5j:t/ (I-2a-8) &ffl3Sjg»**£ IT, ^tl-^ti 
it-Sty) (I-la-13-Na) , (I-2a-7-Na) , (I-2a-8-Na) 



166 




( Ma-13-Na) 




[0 4 4 3] ititW) (l-la-13-Na) 
10 &&«&3c 

mp 200-220 °C (decomp. ) 
MS (FAB) m/e: 446 (M+H) * 
[0 4 4 4] 
lit 1 1 8 ] 



( I-2a-7-Na) 



[0 4 4 5] (l-2a-7-Na) 

mp 90-110 °C (decomp.) 

MS (FAB) m/e: 438 (M+H)* 

[0 4 4 6] 

Utl 1 9] 



20 




( l-2a-8-Na) 



104 4 7) jt^fe (l-2a-8-Na) 

mp 185-220 °C (decomp.) 
MS (FAB) m/e: 448 (M+H) + 

[04 4 8] m&m 6 

5- ( (5-^ b*i/7i -tfiSs-Z -t B 7 

/y/u) ^^0^>) fry' | jy>-2, 

(XII-1-1) ) <D&j£ 
[04 4 9] 
[ffcl 2 0] 



MeOCH? 




(XII-1-1) 



30 



40 



[0 4 5 1 ] 
Iffcl 2 1] 



MeOCH 2 - 



./C0 2 Et 

We 



( XV I) 



[0 4 5 2] 5-t KP^r^-l-yf/l'-3-t , 7/ 
— /I^/^V^^^VV Mfr£"«I<V-l)) 3. 00 g (1 
7. 0 m m o 1 ) t 9 & cr / ^A' ^ ^A ^ — -^/b 

2. 0ml (2 6mmol) fcj;^ VT'c t'/^f 
/l^r?>4. Oml (2 3ml) ^ifll/^, 3^^f?'J 1 CO 

iit&tfo (XV-l) ) &3. 09g (81. 8%) #7C 0 
[0 4 5 3] MS(E1) m/e: 214(M) + 
60 MHz 1 H-NMR (CDC 1 3 ) 8:1. 38 (3H, t) , 3. 49 (3H, s) , 

3. 74 (3H, s), 4. 35 (2H, q) , 5. 13(2H, s) , 6.17(1H, s) 

[0454] mm^mai^it^m (v-o ^tas^ 

^Ht, (XV-2) ~ (XV-3) Sr^Lfc. (m 

^(DR 2 . R\ R ,3 ^tKR ,4 f^{k^#3 (XV) (D&fem^ttfc 

t5o ) 

[0 4 5 5] 
Utl 2 2] 

a3 r>13 



(XV) 

rWo-r 14 



[0 4 5 0] 5-^ h^f^>^ h^ri/-l-^f/U-3- [0 4 5 6] 

If 7*S— iit&m (XV-t) ) [^50] 



r 2 R 3 R 13 



R 14 



(85) 4#B3^8 - 1 5 7 4 7 3 

167 168 

XV-2 1-Me H Et MeOCH 2 CH 2 OCH 2 

XV-3 1-Me H Et t-Bu(Me) 2 Si 



mp(°C) MS(m/e) 



xv-2 m$i&mmm 258 cm) + ei 

xv-3 mn&mmbn 284 ao* ei 



[0 4 5 7] fb^(XV-2) 
60 MHz 1 ll-NMR (CDC 1 3 ) 6 : 1.39(311. t), 3. 42(3H, s) , 
3.75(311, s), 3. 4-3. 9 Mil, m) , 1.39(211, q) , 5.25(211, 

s), 6. 22 (1H, s) 
^1^(XV-3) 

60 MHz Hl-NMR^DCla) 6 :0. 28(6H, s), 1.00(9H, s) , 
1.37(3H, t), 3. 70 (3H, s), 4. 28 (2H, q), 5.89(1H, s) 
[0 4 5 8] 3-tKn^>^f-/l/-5-n^fv/^F 
-j^/ut^y-si'.Uk&W) (XIV-1) ) 

[0 4 5 9] 
[ftl23] 



MeOC 




( XIV-1 ) 



[0 4 6 0] it&ty} (XV-1) 105mg (0. 488m 
mo 1 ) *3j:t/7K^fbr/t-5^^Ay^^^ I O 8mg 
(2. 8 3mmo 1) trffl^T, HJg^l «Xg2 i|5] 

(XIV-1) ) ^54mg (6 4%) ^7c 0 

[0 4 6 1 ] MS (FAB) m/e: 173(M+H) + 
60 MHz J H-NMR(CDC1 3 ) 6 :2. 6(1H, br), 3.47(311, s), 
3.62(311, s), 4.53(2H,s), 5. 10(2H, s), 5.65(lH, s) 

[0 4 6 2] 5-^ h^ri/^ b*is- 1 - * 7 A* tT ? "S 
— A — Z-j3;\ss</V7*\i K Ut&%0 (XI II -I) ) 

[0 4 6 3] 

[fkl 2 4] 

^CHO 

MeOCH 2 — CT 1JT ( XDI-l ) 

file 

[0 4 6 4] jt&ty) (XIV-1) 141mg (O. 817 
mmo 1 ) , Ifijfc^^rlf ]) /!✓ 2 7 7/il (3. 1 8 mm 

o 1) N ^ei/Jr^^ — :/;*fl£;fc^^/t'X/i^3f 

K622mg (7. 96mmol) :io £U^e U^r^x ^ — 
->-y^JK* h !i x^/UT 5^2. 2ml (16 mmo 
1) £ffi^T. »Jl^I^3l^fSwe r n&it 

(X1II-1) ) ^I3 2mg (95. 2%) #7c D 

[0 4 6 5] X C tfMfc^teHJSfi&J 1 ^X?M 3 i^^" 

fe 0 



[0 4 6 6] MS (FAB) m/e: 171 (M+H)* 
10 60 MHz 'H-NMR (CDCI3) 6 :3. 50(3H, s), 3.77(311, s) , 
5. 12 (2H, s), 6. 16(1H, s) , 9.74(111, s) , 
[0467] 5- ( (5-^h^rv-^h^r 1 — > ^ 

;u-3-t o 7 , /D/i') ^^-y^>) f7/y^y-2, 

(ffc£^> (XII-1-1) ) 

[0 4 6 8] 
[Ikl2 5] 



20 




(XIM-1) 



[0 4 6 9] it&ty) (XIII-1) 213mg (1. 25m 
mol) , f7/y^'yyt> ak^(VI-l)) 164 
mg(l. 2 6 mmo I ) . t B ^yy>2 5 n 1 "HSlXI 

ic£<9. WS&M&&v>nttiWR (it&to (xii-i- 

1) ) £ 3 3 7 m g (99. 9 %) #fc 0 

[0 4 7 0] mp 161-164 °C 
MS(EI) m/e: 269 (M) * 
30 60 MHz 1 H-NMR (CDC1 3) 6 : 3. 52 (3H, s), 3. 76(3H, s) , 
5. 16 (2H, s), 5.92(111, s) , 7. 30 (1H, t, 3 J„„ = 7. 3 H 
z), 7.38(2H, dd, 3 J„„ = 7.3 Hz, 3 J„„ =7.6 Hz) , 7. 59 
(1H, s), 8. 17 (1H, br s) 

[0471] 5- ( (5—* b*czs* h^r^- 1 — * 5~ 

^-3-t7/y/i-) 4- 

is*>>U£&V0 (XI 1-2-1) ) cD^/£ 
[0 4 7 2] 
Ift 1 2 6] 



40 

MeOCH. 




(X1I-2-1) 



[0473] 5- ( (5-^ h^v'^ h^riz-l-^f 

4-v ? ^->' (ik&& (XII-1-1) ) 14 4mg (0. 5 
3 3 mmo I) N 1 0 V s 0 1 2 9 m g £r/E 

® at:^ (xii-2-0 ) ^i67m g (mmm m 



169 

[0 4 7 4 I mp 114-117 °C 

MS(EI) m/e: 271 (MK 

60 MHz 'H-NMR (CDC1 3 ) 6 :3. 09-3. 5 (2H, m) , 3. 46(3H, 
s), 3.61(311, s), 4.18-4.72(111, m) , 5.05(211, s), 5. 
51(111, s), 10. 13 (1H, br s) 
[0475] 5 - ( (5 h*is- 1 

4-v^^-> ttt:£-^ (xii-1-1) ) cozS (><>^/v^- 

[0 4 7 6] 
lit I 2 7] 




(X1I-J.2) 



[04 7 7J 5- ( h^rv-- 

/u-3-t B 7/!i^) ^y^v) 

4-i/^-V (itiity) (XII-1-1) ) 8 1mg (O. 30 
mm o 1 ) (D^r U^r =L7 — ^z/^J\&fc"r h7t h'n7 7 
yiOmlMl;, i«tFy-)A4 9mg (0. 
4 6 mm o 1 ) % Wi^^X ? on^g!Kys?;l/6 4 // 1 
(0. 4 5mmo l) ^^T^PX, ^>&£*«f&# 
Lfc 0 r ^fi&fn^fck 5 m 1 ^P^L, g^m^/w 

4 5ml T^m^. W«JB£***S£«tt- h U * ATfJ 

9, *Sfeil£iStf>B&*rtk« (ffc-S^ (xii-1-2) ) 5:71 

m g (59%) nfro 

[04 7 8] MS (E I ) m/e: 103 (M)"" 
500 MHz 'H-NMK^DCls) 6 :3. 53(311, s), 3. 77 (3H, s), 
5. 14 (2H, s), 5. 46 (2H, s), 5.92(1H, s) , 7. 42 (5H, s), 

7.66(111, s) 

[04 7 9] #%#<J 1 

[0 4 8 0] ik&fo (XII-1-2) <DZm<DMtmM 
[0 4 8 1 ] (XII-1-2) 19mg (0. 04 7 

mm o 1 ) Sr^e l-^r^ =7 — is? ^ffofoT h7t h'D77 
VlOml iIi^f)fLfc 0 CIOfgi&K: 1 0%/<7^7^K 

^/^) KtfcU tt»&&3&Z>BttMC (XII- 
1-1) ) &1 6mg (Jfcfitt) ^fc e 
[0482] 5- ( (5 — t Ko^r->- 1 -^^/V— 3 

-^7/!/^) yfy) 4-y 

(fk^ft(X-l-D) O^tfc (MOMScQjft^i) 
[0 4 8 3] 
Ufcl 2 8] 



(86) iftfflJEs- 1 5 7 4 7 3 



170 




{ X-l-I) 



[0484] 5- ( ( 5 - * h "is * h * *>- 1 — ^ ^ 

^-3-t°7/y^) ^y^v) tr/yyy-2, 

4-v-^V (ik-^^(XII-l-l)) 5 4mg (0. 20m 
mo 1) CO 7^ h "7 fc Kn77>5m 1 — ^ ^ J — /V 1 m 

(CJ:«9. Itfete&coBtfJl&fl (fc;£*(X-l-l» £3 1 
m g (69%) #fc 0 

[0 4 8 5] mp 248-250 *C (decomp. ) 
MS (EI) m/e: 225 (M) + 

500 MHz 1 H-NMR (CDC1 3 ) 6 : 3. 61(311, s), 5. 76(1H, s), 
7.46(1H, s), 11.5(111, br), 12. 3(1H, br) 

[0 4 8 6] mm<Djjmzjiy. (xi 1-1-2) &m 

20 5SJ^*4i: Lt^tt(H-2)S:^Lfc 0 
[0 4 8 7] 
[IH12 9] 




(X-l-2) 



[0 4 8 8] mn&&* 

mp 153-158 (decomp. ) 
30 MS (FAB) m/e: 360 (M+H)* 

[0 4 8 9] |PI«tD;fr8sKJ:9, jk^-tt (XI 1-2-1)5: til 

[0 4 9 0] 
[fb'l 3 0] 




(X-2-1) 



40 [0 4 9 1 ] ^^fe^B^ 
mp 150-154 °C 
MS (FAB) m/e: 228 (M+H) - 

[0492] mmm 7 

[0 4 9 3] 5- ( ( 1 — ^ ^/l/— 5 — ->/U3t-dr 

»>-3-t7/y^) ^^-y^v) ^-ryy^^-2, 

4-v?^-V (fl^«9 (l-la-7) ) CD^J& 
[0 4 9 4] 

[Iki3i] 



(87) 



Wm¥-3 - 1 5 7 4 7 3 



171 



O 




O Me 



O 



NH 



{ I-la-7 ) 



[0495] 5- ( (5-t Ko^^- J — ff-As— 3 

*> (fb^^l(X-l-l)) 6 9mg (0. 3lmmol) 
t7it'W^D!)K5 7mg (0. 3 7mmol) £; 

l/^ra 7-y-7>li^y7 f /i-^^A7 K2m 1 
{C|^gL/c 0 r<0*§JRJ^ h !)xf/i^7 ^ V 6 5 n I 

m 1 SrJfllx^ gft&^fvH 2 0ml T'ttHJ L7c 0 ^ft® 

5 : 6) l^t, iik&to (1-la 

-7) ) & 1 7 m g (16%) mt^o 
[0 4 9 6] mWkCOjjm^X*) . ^#KX-2-l)£ft3£ 

m (I-2a-9) £^J&Lfc D 
[0 4 9 7] X, ft^(X-l-2) (fb^(X-l-l)^Z^ 

^S^^ALTfb-^^(XVIII-l)^^fi5cLfc^i^ ^jfife 

[0 4 9 8] 
Hfcl 3 2] 




N-Z 



<XV1II-1) 



[0499] mn&ffi* o&m :ie. e %) 

MS (EI) m/e: 477 (M) * 

500 MHz Ml-NMlUCDCU) 6 :3.80(3H, s), 5. 15(2H, s) , 
5. 33 (2H, s), 6.42(lH,s), 7. 36-7. 63 (8H, m), 7.70(1 
H, s), 7.99(2H, m) 
[0 5 0 0] [5J^^^7^(CJ; «9 , ^^^(X-l-2)&t/7 
KKA"75)7 



10 



20 



30 



172 



x^f/K/n^ K^rtU^^irUT, itft®) (I-la-2) 

cozmmmtv ab^(xvin-2)) ^^L/^tc, ^ 

tf>]6 ^[s)^/^f*Ig(CJ:«9, @^J^-r5^#Kl-la-2) 

[0501]. 
[fbl 3 3] 

O 




N-Z 



(XVIII-2) 



[0502] mm&fttt mm 35. 1 %) 

MS (EI) m/e: 463 (M) * 

500 MHz 'H-NMlUCDCla) 8 :2.96(2H, t, 3 J ltH = 7.8H 
z), 3. 78 (3H, s), 3. 95 (2H, t, 3 J„h = 7.8 Hz), 5.32 
(2H, s), 6. 39(1H, s), 7. 21-7. 45(10H, m) , 7.62(1H, 

s) 

[0 5 0 3] l*i£#J 1 lfrfcgU£Tr£t4 

(Nakamura, Proc. Jpn. Acad. vol. 38, P348-352, (19 
62))^U ; KKA y v ^(Iwatsukaib. Endocrinol. Jp 
n. , vol. 17, P23-35, (1970)) (££f£, 6 - 7 M^) & 

(^y^>^/L,g|^±M) T^WL, ^M4 0gBtj^<7> 

[0 5 0 4] ikftrfitliBglS £ 9 2 O // I CDlfrnj££EK& 
U 6 0 7 h<?)^ D^t F !J 7^T« Lfct, 

fcffeicj; <9SU^-T5o rfti^f|g^2 o Omg/d l 
a_hT\ O. 5 % y ^ f-/Hr;U n - 7 (CM 

So 

[050 5] ^ftJteO. 5%CMC^SitJ^7K{-®Jv^ 

l> ^p^t^o m^i&^bu&u^ 4mmm^mf&£ 

[0 5 0 6] 
[S5 1] 



&4-ffl;(mg/kg) 



I - 1 


a 


- 2 




3 0 


1 5. 


1 


I - 1 


a 


- 5 




3 0 


3. 


8 


I — 1 


a 


- 6 




3 0 


2 2. 


1 


I - 1 


a 


- 9 




3 0 


3 5. 


9 


I — 1 


a 


- 1 


1 - N a 


3 0 


1 1 . 


1 


I - 1 


a 


- 1 


2 


3 0 


6. 


4 


I — 2 


a 


- 1 




3 0 


3. 


2 



(88) 



4tRH¥8 - 1 5 7 4 7 3 



173 



174 



I - 2 a - 3 

I — 2 a - 4 

I — 2 a — 5 

I - 2 a - 6 



3 0 

3 0 

3 0 

3 0 



2 4 . 
1 0. 
1 0. 
1 2. 



CS-045 30 
7 ;K 3 0 



- 3 . 0 

- 2. 5 



[0 5 0 7] 



* * [ffc 1 3 4 ] 
CI 



Me O Y 

6 o 



CS-0 4 5 

ro 5 o 8] *ftw<Dit&m**tmmk ut/bv^, c 

S - 0 4 5 -^C P-8 6 3 2 5 t mi£&fr : £tl£X±<D&L 

PITM^$^^ 0 20 
[0 5 0 9] KM* 2 

X. ^tVfv^S (Brown lee, Diabetes, vol. 41, suppl. 
2, P57-60, (1992)) 0 

[0 5 10] fflfefeYZ. Do i b (Proc. Natl. A 
cad. Sci. USA, vol. 89, P2873-2877, (1992)) t Mitsu 
hashi £><7) (Diabetes, vol. 42, P826-832, (1993)) 
&UT<VWz&jE LTfrPo O. 5MZth!J^iv//U 30 
^-^6!J >6£ (G 6 P) £^A,7c 5%*¥tkffi7/l'7' '5 

> (bsa) -yvmRffaK (pbs) ^^iaasBs^ffi 

7H*VH (DMSO) /ctt^P*!. 3 

&i%UT^ts:z>£?tz.mm'rZo ion <t&&%: 

-aAstdO. 5MG6P, 5% BSA— PBS^2L«P 
B S T- 2 4 PSfSlRh^fll (^S^S 1 2 , 0 0 0-1 
4, 0 0 0) t5 0 gt&HJK ^^7KT'4^{C#r^L. Si 40 
)titt5o (Mb&i&g 3 7 0 nm, ^^tScS 4 4 O n 
m) , *:(D4i%ft%im<V 1 O v L&t^^tKT^ Ofg{C# 

[0 5ii] m<fcseftSifcD©*fc^fcn*u ni 



[0 5 12] ifcSSWtDffc^'ftrfi, *tBSI££ Ltffll>fc7 
XCS-0 4 5^CP-8 6 3 2 5 f37£t4£r^&#l/\ 

[0513] r&ot 3 tjv F-*M7tmmmmm& 

fc„ 3»5mMhy7-M^5'77" (pH7. 
4) CL*L&:4 5, OOOXgT' 

[0514] 7VV K— *il7cBlsJii£t*(3: 1 n u k a i h 
(Djjfe (Jpn. J. Pharmcol. 6 1 , 2 2 1 
- 2 2 7, 1 9 9 3) (Dm^^^T^V'—^Mytmm 
<^g£^-Cfc&NADPH£D®l|X (3 4 0 nm) <D$L'P 
^i^t5 0 T^-fe.^tiO. 4Mfiit^y^!^A, O. 1 
5mMNADPH. <7^$^Kl#|&&tF 1 0 

mM DL-gl ycera I dehyde ^r^tf 0 . 
1 M !J Vife*8«ift (pH6. 2) 4>T?fr? 0 I^^^V 
^tiDL- glyceraldehyde £:|&< _hi£cO 

jb^^r-r^r^tPo M3o°ct« (DL-g i 

ycera 1 dehyde) CO^PiC <fc 9 HfJ#f U 2 5> 
FmI 0>K JfciSJff £ PJ aE-T 5 o PMISi ^ * ^ A' * * * > 
K (DMSO) l^ftTTSo DMSO(OS^^?Ri-*5it 

[0515] 
[^5 21 



(M) 



I - I a - 3 



1 . 2 5 X 1 0 _s 



175 



(89) 

1-1 a - 6 



m¥8- 1 5 7 4 7 3 

176 

1 . 4 0 X 1 O -5 







2 . 4 


X 1 


0 - 5 




> 


3 


X 1 


O" 5 




> 1 


0 


X 1 


Q -s 


C S - 0 4 5 


> 1 


0 


X 1 


O" 5 


CP-86325 


> 


3 


X 1 


0 - 5 



10 5 16] 



* * Ut 1 3 5] 



O o 

CP-8632 5 



OH O 




[0 5 17] *$&W<Oi£&m'Z, ^itUTfflV^c^ 
y>^:yy, ^/Mr^XlirA^x^^J: 93$i^T 

C P - 8 6 3 2 5{i&t4£^£/^ofc 0 
[0518] gm'ltf'J 1 

& m 

ttwc&m i. og 

a «F 5. Og 

flHe&fe^D— X 8. Og 

3—>X^— ^ 3. Og 

t PD+S^D KMO'O-X 1 . Og 

CMC-Ca 1. 5g 

XryU^T^y^A 0. 5g 

^ a 2 o. o g 

[0 5 1 9] «WJ2 
^ir/Ufii] 

fL H 3. 5 g 

^^HB"t/l-U— ^ 10. Og 

^77^l^n'>»A 0. 5g 
^ M 1 5. 0 g 

A«E&U l ^ir/vftci Omg<7>^t4^^^-sW-r 
S^^-fe/VftiJ 1 0 O^^ir/w^ri^^-r^o 
[0 5 2 0] 3 

*$£Wit&Vo 1 - 0 O g 




Me 

CH2C0 2 H 

* v > r ? ? 



r C0 2 H 



O r N Y 0 



T ;U 1^ X ? > 
PEG400 3. 8 9 g 

mammmh])^v^9^ k is. oo g 

o . o i g 

9 y/L-<— h (Polvsorbate) 8 0 O. 1 0 g 
ffl 2 O. 0 0 g 

_h H5J&# £r L fc CO *> £ «9 3 -^«c if 7 ^ V is ~? 
ir/H^i^U 1 #yi?A<pi- 1 O mgco 
t5ft*^t/i'»!l 0 0^7°ir/u^i^it-r6o 
30 [0 5 2 1 ] &ft|0H 







1 . 


0 


g 


(1 


0. 


0 


g) 




1 


0 . 


0 


g 


(1 


0 . 


0 


g) 


ir ^ 7 — A 


2 


0 . 


0 


g 


(2 


0 . 


0 


g) 




6 


8 . 


4 


g 


(5 


9 . 


4 


g) 






0. 


1 


g 


( 


0. 


1 


g) 


1 > h~ A- 




0. 


1 


R 


( 


0. 


5 


g) 


£ ft 1 


0 


0. 


0 


g 












X 






U 


1 


% 


(1 


0°/ 



40 6 0 

[0 5 2 2] 

m. m 

*mwit&& 1 - 0 g 

£ 4 y "r y 7/— A-H 1 5 - 4 6 . 9 g 

?^S/T3' y°y*— A-W 3 5" 5 2 . 0 g 

^ U y /W<ri b (Polvsorbate) 8 0 0 . 1 g 



£ y^ 1 - A*=W i t e p s o 1 J 

so ifaj^^ifci-i^BMB^U ^J- 



10 0. o g 



(90) 



15 7 4 7 3 



177 

0 O^^iTf £<, 
[0 5 2 3] ^fiiJ#'J6 

##Wffc£ifo 1 . 0 g 

? L & 6 . 0 g 

=i — ^- 5. o g 

t Kn + ->7'nt p /Ut/i'P-7 1. Og 



178 

* £ 2?I 2 O . O g 

t5J:-)20 Omg^r-^ir L l o 0i^f5 o 

[0 5 2 4] 



* 10 



7ny h^— v?<£>^£ 



(51) Int. CI. 6 

A 6 1 K 31/505 
C 0 7 D 413/06 
413/14 

417/14 



2 3 1 

2 1 3 

2 3 1 

2 13 

2 3 1 



F I 



=f m^wr722#ift 1 e 

(72)38iJW 4^ « 



j^3Em^xsp a i^wr^ e 1^ 1470 
ffc^x£l*5£#a£4&^w^@fi*i 

±rr3£^m^HESP^(fi5IWT>C^^IS)1470 



pi 



